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1.—THE “RADIUM HOUND,” for tracking down lost 
radium, is so ultra-sensitive that it can detect the 
presence of (a) 4 quadrillionths, (b) 25 bil- 
lionths, (c) 17 thousandths of an ounce of this 
precious metal? 
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3.—A REVOLUTIONARY X-RAY can now “freeze” 
the image of a bullet while traveling through a 
high-powered rifle. This X-ray tube takes a pic- 
ture in —(a) 3/10,000th, (b) 15/100,000th, (c) 
1/1,000,000th of a second? 
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* SCIENTIFIC QUOTIENT—broad knowledge in the field of science 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


Tune in: TED MALONE — Monday, Wednesday, Friday, 
11:45 am, EST, American Network 


2.—THE PRECIPITRON is a device for removing 
95% of all solid matter from air. It does this by 
—(a) capillary action, (b) electrostatic attrac- 
tion, (c) osmosis? 


4.-1F You HAD a piece of string one astronomical 
unit long, would it stretch —(a) 115,562 miles, 
(b) 92,897,416 miles, (c) one light year? 


i How can | find 
the right job 
a with the 
right company? 


If you are interested in a 
career in research, engineer- 
ing, manufacturing, design, 
sales or business administration, 
it will pay you to consider the 
extraordinary opportunities offered by Westinghouse 
to young college graduates. 

Westinghouse owns and operates 29 major plants 
for the manufacture of all kinds of electrical and 
mechanical equipment, ceramics, plastics, alloys and 
many other products. : 

No matter what future career 
you plan, be sure to send for the 
32-page book —“Finding Your 
Place In Industry.” Make it the 
guide book of your future! 

Write: University Relations, 
Educational Department, West- 
inghouse Electric Corporation, 
306 Fourth Avenue, Pittsburgh 
30, Pennsylvania. 
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OUR COVER: Great engineering potentialities are shown in this 
mountain scene near Kars and Artvin, Turkey. 


FRONTISPIECE: The Natches River bridge near Beaumont, Texas, 
has a span of 245 feet. When raised, the 153 feet of clearance 
admits ocean going vessels to the river. (Photo courtesy of 
Westinghouse Electric Company). 
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wineering Students from 
‘ound the World 


by Barbara Schmidt. C.E. °148 
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ice she became a republic in 1923, 
ey has been working to consolidate 
conomics and industry. Led by her 
lent, Kemal Ataturk, she began 
ardour, skill and determination to 
1 her goal by improving her com- 
cation system. The first important 
y of capital by the Turkish gov- 
ent was upon railway and road 
ruction. “Turkey now has 4,350 
of railroads which intersect the 
= of Anatolia. All railway heads 
onnected with outlying districts by 
ie Turkish highway department is 
ing roads extensively throughout 
‘ountry in order to accommodate 
ncreased transportational demands. 
this purpose the government has 
thousands of bridges along the 
vays, dotting the countryside from 
nd to the other. These bridges are 


of reinforced concrete construction, 
mostly of the bow-string arch type. This 
type has found popularity in Europe, 
but is seldom seen in the United States. 
While much has been done to mod- 
ernize Turkey, there is still a lot of 
work to do to catch up with the rest 
of the world. That is why the Turkish 
government is sending men to. the 
United States to learn the American 
methods of production. With American 
education and experience in our country, 
these men will return to Turkey 
equipped with the knowledge of how 
to industrialize the country in the eas- 
iest and most economical manner. 
Most of the wealth and population 
is in agriculture. Plans for improvement 
in this field include intensive cultiva- 
tion, especially in sugar, cotton and _ to- 


bacco; irrigation schemes to reclaim 
desert land; and the introduction of 
modern agricultural methods. Other 


industries are coal, steel, chrome, cop- 


IRKISH STUDENTS. Bottom row: Fahir Basci, Faruk Mutman, Muvahhit 
amer, Sahir Erispaha, Gani Turkberk, Nejat Denizman, Nevzat Gomec, 
kip Altay. Middle row: Sermet Yurtman, Cevdet Uzonur, Muammer 


val, Suat Atay, Nevzat Erkun, Emin Ozgor, 
Ibrahim Karakoc, Muhittin Ozyurt, Dogan Akad, 


Talat 


ccaglilar. Top row: 
luk Akol, Kemali 
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Ustun, 


Muzaffer Gocek, Necati 


Itil, Irfan Ozacar, Hilmi Kurtay. 


FOREIGN STUDENTS 


Many students on the campus have 
been asking questions like, “I wonder 
who that fellow in the turban is?”, 
“Where is the man with the accent 
from?”, “Why did he come here to 
study?” In an attempt to answer some 
of these questions and acquaint the 


students with the engineering programs 
of the various countries, the Techno- 
graph begins with this issue a series 
of articles about these foreign students 


and their countries. The first article 
covers the students from Turkey and 
Iran. Succeeding articles will deal with 
students from Egypt, India, China, 
Canada, Mexico, Costa Rica, Brazil, 
Peru, Chile, Panama, Bolivia, Pales- 
tine, France, and Union of South 
Africa. It is hoped that these articles 
will prove interesting to our readers 
and give them a broader picture of 
the engineering problems throughout 
the world. 


per, sugar and textiles. Upon the com- 
pletion of adequate transportational fa- 
cilities and the replacing of primitive 
sawmill machinery with modern ma- 
chinery, the lumber industry will grow 
in importance and take its place among 
the above-mentioned industries. 


One of the most important projects 
to be accomplished in Turkey, is the 
building of big dams and power plants 
to economically produce the necessary 
electricity for industrial and individual 
consumption. Other dams will be built 
to produce and regulate the water sup- 
ply of large areas of the country. The 
Cubuk dam, near Ankara, stands out 
as an example of what has been done 
and is being planned under this program. 

Building construction, which was 
stopped due to the difficulties brought 
on by the war, has begun all over the 
country. Radio centers similar to the 
one in Ankara are being planned. A 
big one is almost completed in Istanbul 
and will be in operation in about a 
month or six weeks. 

In the larger cities such as Istanbul, 
the way of living is very similar to that 
here. All of the newer buildings are 
of modern design, which make a strange 
contrast with those built before the 
birth of the Turkish republic. This 
contrast between the new and the old 
is found throughout the country in pro- 
duction and in living conditions. The 
difference will disappear when Turkey 
finishes her campaign to modernize the 
country by educating the people and 
improving present production methods. 

Istanbul, Turkey, the center of much 
contention about the Dardanelles, is 
the home of Haluk Akol. Before Haluk 
came to the United’ States, he attended 
the Technical University of Istanbul for 
one semester. After he receives his B.S. 
in civil engineering, he intends to stay 
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at the University to get his master’s 
degree before getting any practical ex- 
perience in engineering. His ambition 
is to become an instructor of civil engi- 
neering at the Technical University of 
Istanbul. 

Haluk had many interesting things to 
say about the engineering programs in 
his country and also about the compari- 
son between Turkey and the United 
States. The Turkish government is 
financing five-year construction plans 
for the general improvement of the 
country. These projects are subdivided 
into highway, railway, factories and 
water supply sections. Haluk, however, 
does not expect to take an active part 
in any of these projects because he ex- 
pects to devote all of his time to teaching. 

Also from Istanbul is Nevzat Erkun. 
After graduating from high school, he 
attended Robert College in Istanbul to 
study engineering and also to become 
proficient in the English language. Upon 
completing two years there, he came to 
the United States and attended Cornell 
University for two terms. Then he 
transferred to Carnegie Institute of 
Technology and got his B.S. in metal- 
lurgical engineering. He is now at the 
University of Illinois working on_ his 
master’s, which he hopes to receive at 
the end of next summer. Following this, 
he intends to work in a steel mill to 
gain some experience in metallurgy. 
After about a year’s experience, he will 
return to Turkey and pursue his work 
there, and also teach in some university. 

Nevzat Gomec, of Akshehir, Turkey, 
is now studying mechanical engineering 
here. He received his early education in 
Istanbul, graduating from the Galata- 
saray High School. He, too, studied for 
a year at the Technical University of 
Istanbul in the mechanical engineering 
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IRANIAN STUDENTS. Farhang Javid, Norbey Khachaturian, 
Farough Farman-Farmaian 


department. His practical experience in- 
cludes four months in the machine shops 
of the Istanbul echnical School and 
two months in naval construction fac- 
tories. After he gets his M.S. in me- 
chanical engineering, he will specialize 
in machine design and the building and 
economics of factories. 

Future projects of the mechanical en- 
gineering field in Turkey are based on 
the development of the heavy industry 
factories. Nevzat hopes to work on some 
of these projects besides having his own 
private business in machine design. 


lran 

Centrally located between two con- 
tinents, Iran has been the cross-roads for 
great migrations of people. Under the 
progressive reign of Rizah Shah, her 


Cubuk dam at Ankara, Turkey 


industries have been rapidly growin 
Many things have been done to wester 
ize Iran. For instance, the Iranian won 
en cast off their veils 11 years ag 
efforts were made to raise the standat 
of living and improved production metl 
ods were introduced. 


The best known achievements of tl 
Shah’s reign were construction of th 
trans-Iranian railway and the Chah 
road, which stretches from Teheran : 
the Caspian sea across the Elburz mous 
tains. 


Cement factories, textile factories ai 
small machine shops are located 
Teheran, the capital of Iran. The maj 
industries are cloth weaving, glass ma 
ing and leather working. 

The main wealth in Iran is its ris 
oil deposits in the south, at Abadar 
and foreign built refineries (most 
British), which cover an area of sever 
hundred square miles. Constructie 
projects undertaken by the governmes 
center about large cities. Almost @ 
road building equipment, heavy machi: 
ery and farm implements are importe 

The educational system is main 
technical and the majority of Persiz 
students are trained in the universiti 
located in the large Iranian cities. 
great number of them continue the 
education in France and a few go 
Great Britain or the United States - 
continue their studies. At present the! 
are three Iranian students on this can 
pus: Farough Farman-Farmaian, Fal 
hang Javid and Norbey Khachaturial 

Farough graduated from the Amet 
can Elburz High School in Teheral 
and then came to the United State 
To brush up on his English, he attend 
two semesters at the Hackley Schbe 
Terrytown, New York, and then upc 

(Continued on Page 30) | 
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Hazards to the Body from Electric Shock 


Jf interest to persons whose duties 
ng them near to sources of electric 
ver is the harm which can befall 
m in the event of accident or care- 
sness. The danger of electric shock is 
Il known in a general way, but this 
ver will attempt to present a more 
ailed explanation of bodily hazards 
terms of actual physical injury. 
Effects of electric shock on the hu- 
n organism were investigated as early 
1745. However, it was not until 
90 that ventricular fibrillation, the 
mary cause of death from electric 
ck, was described by Ludwig Hoffa. 
ntricular fibrillation is a condition of 
- heart in which the ventricles (the 
st muscular cavities from which blood 
pumped to the body) assume a quiv- 
ng motion with the loss of rhythmic 
itraction. This condition renders the 
irt useless as a pump and the body 
ues die from lack of circulation in 
ew minutes. 


uses of Death 


Between 1745 and 1850 the three 
ncipal theories as to the actual cause 
death from electric shock were due 
Tatum, D’Arsonval and Grange. It 
s Tatum’s opinion that death was 
> to asphyxia as a result of the arrest 
respiration and of coordinate heart 
ion. D’Arsonval believed death was 
> to mechanical effects of electric cur- 
ts on tissues or action through nerve 
ters, while Grange thought death 
s a result of gross lesions, especially 
the central nervous system. In the 
it of experiments which have been 
ducted since that time, it seems that 
h of these theories is at least par- 
ly correct, the frequency, magnitude 
1 duration of current and the posi- 
1 of contact determining the severity 
injury. 

As in any resistive circuit, the current 
ich flows in the body is a function 
the applied voltage and body resist- 
e. The resistance of the body varies 
atly and therefore the voltage of a 
ck presents no means for correlation 
data. Current rather, is the generally 
epted basis for comparison. However, 
many tests on experimental animals, 
‘trodes are adjusted so as to keep 
ly resistance nearly constant and in 
h cases, voltage is often the common 
asure. 

3lood and tissue fluids are the best 
ly conductors of electric current. The 
‘trolytic nature of these fluids ex- 
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In the course of their 
engineers, electrical and 


duties many 
otherwise, 


find that much of their work involves 
electrical energy in some form. Knowl- 


edge of methods of resusitation and 
the effects of electric shock can prove 
very beneficial in the event someone 
has become a victim of electric shock. 


by J. A. Cox, E.E.°47 


plains why hemorrhage is often a com- 
plication of injury from electric shock. 
In tests by Langworthy and Kouwen- 
hoven, a noticable parallel between con- 
ductivity of various tissues and_ their 
relative fluid content was observed. The 
resistance of dry skin on the hand has 
been found to be between 40,000 and 
100,000 ohms per sq. cm., of muscle 
1,500 ohms per cubic centimeter, of 
brain tissue 2,000 ohms per cubic centi- 
meter and of bone 900,000 ohms per 
cubic centimeter. These are experimental 
figures and are different from one indi- 
vidual to the next. In any case, it can 
be concluded that under normal circum- 
stances of contact it is the skin resistance 
which is the primary factor in deter- 
mining the current which flows through 
the body. When the skin is wet, resist- 
ance is possibly as low as 1,000 ohms 
and under conditions such as the Sing 
Sing electric chair, skin resistance ap- 
proaches 200 ohms. 

The death of a victim may be due 
either to the immediate effect of the 
current upon body tissues or to “‘sec- 
ondary” effects such as loss of balance 
and fall which are a result of reflex 
muscular or nervous reactions or sur- 
prise of the victim. The latter effects 
are quite familiar to anyone having re- 
ceived a shock unexpectedly and it is 
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easily seen how violent contractions of 
muscles from this cause could result 
in bodily injury. However, this reflex 
often results in freedom from the in- 
jurious contact. Deaths from these “‘sec- 
ondary” effects have indeed been com- 
mon among power company linemen 
engaged in high tension line work. 


Muscle contraction in response to a 
single stimulus is known as a “simple 
twitch.” This simple twitch can be an- 
alyzed roughly into contraction and _ re- 
laxation periods, the period of the whole 
phenomenon being determined by body 
temperature and various physiological 
factors. This twitch occurs in response 
to d.c. at the make and break of the 
circuit but not during the flow of a 
constant current. Very rapid stimuli 
applied to a muscle cause a ‘‘summa- 
tion” of the effects of separate twitches 
and prevent any relaxation between con- 
tractions causing tetanic or continuous 
contraction. Most muscular contractions 
of the body are tetanic contractions. 

An alternating current through a 
muscle then, is in reality many stimuli 
which serve as effectively as nerve im- 
pulses to cause tetanic contraction. This 
explains the difficulty in releasing the 
grasp of electrodes conducting a.c. To 
increase the hazard from a. c., the mus- 
cular contraction causes perspiration 
which decreases skin resistance if the 
contact is long maintained. Very great 
fatigue from prolonged shock from a. c. 
is a certainty, provided no more serious 
injury is sustained. 


Direct Effects of Shock 


The direct effects upon body tissues 
are by far the cause of most deaths 
from electric shock. These include 
burns, apnea or asphyxia, ventricular 
fibrillation and injury to the central 
nervous system. 

Electric currents can cause very vi- 
cious burns and have been known to 
remove pieces of bone from the skull 
when that part of the body serves as a 
point of entry for the current. The sores 
from this cause are often large, open 
ones, are very slow to heal and finally 
leave a thin pinkish scar. 

Apnea or suspension of breathing is 
a common result of electric shock when 
respiratory nerves or muscles are in the 
path of the current. Apnea from electric 
shock is generally of a temporary nature 
and in the course of a few minutes to 
five or six hours, normal breathing can 
often be induced to resume. It is to 
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prevent asphyxia that artificial respira- 
tion should be applied immediately in 
the event that breathing is arrested fol- 
lowing electric shock. Complete stoppage 
of the oxygen supply to body tissues for 
a period of 10 minutes is sufficient to 
cause irreparable damage if not death. 

Arrest of respiration is not infre- 
quently caused by affliction of the re- 
spiratory center of the central nervous 
system which is a permanent injury. 
Since it is in general impossible to tell 
by inspection whether the respiratory 
arrest is the result of permanent injury 
or a temporary respiratory block, it is 
wise to administer artificial respiration 
in any case in which breathing has been 
arrested. 

A determination of damage to the 
human body as a result of electric shock 
is often made upon autopsy in cases of 
electrocution. By this means, the path, 
damage and position of entry of the 
fatal current may be readily ascertained. 
But this leaves among unknown quan- 
tities the magnitude and duration of the 
current, factors of paramount impor- 
tance. Since deliberate electrocution of 
human subjects is illegal, an analysis 
based upon first-hand data is impossible. 
For this reason, much study has been 
made on lower mammals so that some 
correlation between the major effects 
and most readily measured quantities 
may be obtained. Conclusions from such 
experimentation are valid only in pro- 
portion to the validity of the original 
hypothesis that the test mammal and the 
human subject are alike. Therefore, the 
results of no tests on experimental ani- 
mals related in this paper should be 
interpreted as the result which will be 
obtained on a human subject under the 
same conditions. The tests were con- 
ducted in order that some indication of 
the hazard to the human body may be 
derived from a study of the hazard to 
other mammals. 

Biological variability among all ani- 
mals of a given species should be rec- 
ognized as a complicating factor which 
greatly reduces the validity of results 
obtained from any small group of tests. 


Shock Upsets Heart Action 


In death from electric shock, the usual 
cause is found in the abnormal stimulus 
which has been applied to the heart. 
Further explanation of this is in order 
in view of the large percentage of shock 
deaths from this cause and may be de- 
rived from a brief study of heart phys- 
iology. 

The tissue of the heart is known to 
physiologists as neuro-muscular in that 
it conducts as well as responds to stim- 
ulus. Impulses applied to the heart at 
regular intervals by the sino-auricular 
node located on the heart are conducted 
along the tissue and contraction follows 
the conduction of the stimulus. This 
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S. A. node is the pacemaker of the heart 
giving the power to initiate impulses 
which spread over the heart muscle 
causing contraction. In the ventricles of 
the heart, specialized nerve tissue serves 
to conduct the stimulus. Impulses from 
the brain then, do not cause contraction 
but by their effect on the S. A. node 
cause changes in heart rate and force of 
contraction. It is a matter of common 
knowledge that the perfused (removed ) 
heart can be made to beat. 


In the study of the perfused heart, it 
has been found that upon removal of 
the S. A. node, the heart still continues 
to beat, indicating that there are actually 
other potential “pacemakers” in the 
heart, although normally the more pow- 
erful effect of the S. A. node is in con- 
trol. 


The cardiac muscle has the property 
of “refractories” (loss of ability to re- 
spond to stimulus) during contraction. 
During this period, the conductivity of 
stimulus is also greatly reduced. Imme- 
diately following contraction, the rela- 
tive refractory and non-refractory pe- 
riods are observed during which refrac- 
toriness gradually disappears so that 
before the next impulse is received from 
the S. A. node the muscle has become 
non-refractory. A single stimulus ap- 
plied to the heart during the non-refrac- 
tory or relatively refractory periods be- 
fore the S. A. node impulse, causes an 
extra or premature contraction. As in 
the case of skeletal muscle, an a.c. ap- 
plied to the heart is actually many rap- 
idly applied stimuli. Compared to the 
time for one cycle at power frequencies, 
the phases and conduction of the heart 
muscle are slow and it must be remem- 
bered that the wave of contraction of 
the heart muscle follows the spread of 
the excitation wave, i.e., the contraction 
of all parts of the heart does not occur 
simultaneously. 

The exact mechanism of ventricular 
fibrillation is not known, but a widely 
accepted theory is that the heart in re- 
ceiving a large number of stimuli re- 


sponds in fractions to some of 
stimuli as these fractions recover fre 
their refractory periods. Near the er 
of a refractory period, the relative co 
ductivity of heart tissue is low so tha 
upon cessation of the stimulus, the dela 


normal S. A. node. F 
to the initiation of fibrillation is sur 
ported by the fact that King, in } 
experiments with sheep, found the likl 
hood of fibrillation as a result of shoe 
to be greatly increased when the shoe 
was applied immediately after contrac 
tion instead of at random in the hea 
cycle. As to the continuance of fibrill 
tion, it is quite possible that upon recety 
ing electric stimulus, various parts of th 
cardiac muscle assume the role of pace 
maker and uncoordinated contractior 
of these fractions is fibrillation. 


Fibrillation Dangerous 


Fibrillation in sheep as a result ¢ 
d. c. shock is much less likely than fro: 
a.c. of the same or even lower voltag 
Fibrillation as a result of d.c s 
may be due only to variations caused i 
the current by muscular movement: 
The great difference in relative hazar 
to sheep at low voltage may be seen i 
the results of King’s experiments. H 
defined “threshold” current as that cut 
rent which is the minimum to caus 
ventricular fibrillation with a_ three 
second shock. The average threshol 
currents for sheep were reported as 1.3) 
amp. d.c. and .252 amp. for the cos 
responding a.c. value. 

From his tests on guinea pigs, Kin 
observed that the duration of the cur 
rent was of primary importance fror 
the standpoint of hazard of fibrillatior 
Upon determination of the averag 
threshold current for this species, h 
progressively increased the current ap 
plied to the animals but reduced th 
duration of the shock from three second 
to one one-hundredth of a second. Wit 
this change it was found that the curren 
could be increased to 150 per cent ¢ 
the threshold value with no risk o 
fibrillation. King’s conclusion was tha 
currents of short duration which ar 
insufficient to cause fibrillation may, b 
some alteration of cardiac muscle, nery 
ous reaction or other means, become sui 
ficient if prolonged. The fact that a 
a. c. tends to reduce body resistance ma 
be significant in this explanation. 

Whether initiated by alternating 
direct current or by mechanical stimt 
lus, as in surgical contact of the hear 
ventricular fibrillation is a very danget 
ous condition and in no case has th 
human heart been known to  recove 
spontaneously. However, recovery frot 
fibrillation has been effected in test an 

(Continued on Page 22) 
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The University’s 


New Mechanical Engineering Building 


unctional design keynotes the pres- 
olans for the new building proposed 
the mechanical engineering depart- 
t of the college of engineering. The 
ose and scope of the present and 
re curriculum of the department is 
iting the arrangement and appear- 
of the structure, while the enroll- 
t to be served is being adequately 
idered. 
he building, with a total frontage 
44 feet along Green street and 211 
on Mathews avenue, will be situ- 
on the land at the northeast inter- 
on of these streets which has either 
University-owned or recently ac- 
ed. With the exception of one lot, 
entire block south of the Boneyard 
reen Mathews and Goodwin ave- 
is now at the disposal of these 
s. Ample expansion room is thus 
lable for any additional buildings 
+h may be desired or for the con- 
lated extension of the buildings 
ently being planned. While the plan 
arrangement of the proposed build- 
is not now certain or permanent, 
cations are that changes yet to be 
e will be of minor character; hence 
sideration of the present plans is 
y to coincide with the building 
+h will be finally developed. 
he exterior is modernistic in de- 
- tending toward a. straight-line 
rgian architectural style to permit 
nony with adjacent campus build- 
With the Physics laboratory to 
west and the north being occupied 
the Transportation and Ceramics 
ling, this addition to the engineer- 
campus will create an impression 
setter planning and solidarity of 
ping as well as centralize the de- 
mental activities. Brick construction 
ledges and other ornamental fea- 
; of Indiana limestone will provide 
easing setting for windows which 
ar to sweep the faces of the build- 
The main entrance facing Green 
t midway of the south wall will 
urmounted with the name of the 
ling at the leading edge of a trim 
juee. A side entrance on Mathews 
ue will open to the west end of the 
. hall. 
pon entering the building, a visitor 
be greeted by well-ventilated corri- 
with acoustical ceilings and asphalt 
Aoors of a medium dark color. The 
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by Frank Bayha, M.E.°17 


walls will be of painted plaster with 
varnished wood trim and hanging type 
drinking fountains upon them. All metal 
fittings in the new building will be of 
bronze. Doors will be of varnished ve- 
neer construction set in metalwork 
frames. This general tone will continue 
throughout the building except as dic- 
tated by functional requirements. 

In classrooms, and all other rooms of 
a general nature, painted masonry wall 
will be used. The blackboards will be 
provided with special lighting, while 
heating throughout will be accomplished 
by convector type radiators. Fluorescent 
lighting will be installed in all drafting 
rooms and shops, with lecture and other 
special rooms having acoustical ceilings. 
The entire structure will receive ade- 
quate fresh air from the mechanical 
draft ventilation system, with windows 
being of the horizontal axis swing type, 
three high to the panel. The appoint- 
ments can be seen as a real boon to 
study and teaching. 

The building itself will consist of two 
divisions. To the rear, a two-story sec- 
tion will house laboratories and shops. 
In the present plans there is on the 
ground floor a well-designed foundry 
with all of its accessory rooms and lab- 
oratories opening directly upon the pour- 
ing floor. A possibility exists that this 
feature will be incorporated in other 
construction; and in this event the space 
left vacant will serve jointly the over- 
lapping laboratory work of the aeronau- 
tical and mechanical departments. A 


ys 


large locker room, serving the entire 
division of the building, will be located 
adjacent to the foundry. Across the hall 
from here will be placed a lecture room 
adequate for all classes on this floor. 
This will adjoin a room for polishing 
and microscopic work and a laboratory 
for heat treatment of metals. On the 
second floor will be situated the very 
large machine tool shop with all apper- 
tinent rooms again opening to the main 
shop. In addition, there will be another 
large lecture room and laboratories for 
welding and metal cutting work. 

The main division of the building will 
be joined to that described above by a 
section housing two floors of offices on 
both sides of connecting corridors to the 
shops and laboratories. Three floors and 
a basement will comprise the main divi- 
sion. A feature of the design is the use 
of classrooms and offices to the southern 
side, having larger rooms and laborator- 
ies along the northern exposure facing 
an inner court. On the main floor may 
be found spacious departmental offices 
adjacent to the vestibule; and across the 
corridor from the vestibule, directly 
ahead of the main entrance, will be the 
unusual grace of a student lounge hav- 
ing considerable proportions. Classrooms 
and design rooms for tool and pattern 
studies will complete the main floor 
plan. One of these classrooms and an 
adjacent office is to be completely air 
conditioned for instruction and experi- 
mentation in psychrometry, including 

(Continued on Page 20) 


New mechanical engineering building to be located at 
Mathews and Green streets 
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Featuring Faculty... 


by Ed Witort. E.E.°50 
and Jim Leeming. Ch.E. °50 


Dean Palmer 


Well known to everyone in architec- 
tural engineering is Prof. C. E. Palmer, 
associate dean of the college of fine and 
applied arts. 

Dean Palmer is a native of Augusta, 
Illinois. He finished high school there, 
and then came to the University of 
Illinois. At that time, 1908, a thesis 
was a prerequisite to graduation, and 
Professor Palmer’s thesis was done un- 


PROFESSOR PALMER 


der the guidance of the late Professor 
Talbot. The thesis dealt with data that 
was later incorporated into Bulletin 65, 
Reinforced Concrete Column Footings. 
After acquiring his B.S. in architectural 
engineering here in 1912, Professor 
Palmer went to Pennsylvania State col- 
lege and served on the faculty there as 
instructor and assistant professor until 
1916, when he received his M.S. He 
returned to the University of Illinois 
the same year and has served as instruc- 
tor, associate, assistant professor, asso- 
ciate professor, professor, and since 1931 
has been dean of the college of fine and 
applied arts. 

Professor Palmer spent the summer 
of 1928 with Graham, Anderson, Pro- 
best and White, a construction firm, 
assisting with the design of the Mer- 
chandise Mart in Chicago. In 1931 he 
was co-author of the nineteenth edition 
of the Kidder’s Handbook. 

Teaching architecture classes, assist- 
ing students with their programs and 
deciding what to do with the enormous 
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overflow of students into architectural 
engineering keeps the dean very busy 
during working hours. Most of Dean 
Palmer’s leisure time is spent with his 
hobby, river boats, a most rare and very 
interesting hobby. He travels on them 
has more than 10,000 miles to his 
credit—he collects books on river boats: 
their history, value as a mode of trans- 
portation, etc., and has numerous color- 
ful pictures of his favorite river boats. 
He also possesses a photostatic copy of 
Mark Twain's pilot’s license. Just re- 
cently, while on a river boat tour, he 
discovered four very interesting maps of 
the upper Mississippi river made by 
U. S. army engineers in 1810. Through 
his assiduous efforts, by continued corre- 
spondence with the owner of the maps, 
the University library will receive them 
within a short time. Dean Palmer is 
especially interested in building up the 
library with books that deal with inland 
waterways. 


During Professor Palmer’s earlier 
years at the University, he was very 
active in fraternity work, serving as 
national treasurer of Sigma Pi in 1916, 
as national president for the next four 
years, and was on the executive com- 
mittee of Sigma Pi for the following 
two years. 


Professor Kerst 


Illinois’ most recent contribution to 
science, and probably its most valuable 
in the field of physics, was the com- 
pletion of the betatron. Prof. Donald 
Kerst, a native of Illinois, was respon- 
sible for both the designing and con- 
struction of this machine, the first of 
its kind ever to be built. 

Professor Kerst was born in Galena, 
Illinois. He attended high school in 
Wawatosa, Wisconsin, and there found 
an interest in radio which was later to 
lead him into the field of electrical re- 
search. A year spent in an electrical 
shop on graduation from high school 
was another step in this direction. 

In 1930 Professor Kerst entered the 
University of Wisconsin and began four 
years of work which ended with his 
graduation and his receiving a degree 
in physics. For the next three years, un- 
til 1937, he continued his work at the 


PROFESSOR KERST 


University of Wisconsin. The subje 
of his master’s degree during this thr 
year period was nuclear physics. Mu 
of this time he spent in research wo 
with Wisconsin’s 2,500,000-volt elect: 
static generator. Upon the completi 
of these seven years of study, concerni 
principally physics and mathemati 
Professor Kerst received his Ph, 
During his work at Wisconsin he a 
instructed various classes. 

After graduation from college, P: 
fessor Kerst stayed in close contact wi 
the field of electricity by taking a j 
with an X-ray company. 

In 1939 he came to the Univers 
of Illinois. His chief reason for taku 
a position on a college staff was t 
opportunity to do research work. It w 
this very research which proved so n 
essary in the final construction of 1 
betatron. It should be noted that t 
work was unique in the fact that up 
this time virtually nothing had_ be 
done on the possibilities of a betatre 
Over a year of study and research p 
the time of building was terminated 
July, 1942, with the construction of ¢ 
first betatron, a 2,500,000 electron-v 
machine. The potentialities of a larg 
betatron were realized, and while 
leave of absence from the University 
Illinois, he began construction of a la: 
er model for General Electric. Wh 
completed in May of 1941 this n 
chine, now known as the intermedi: 
model, served as a basis for the cc 
struction of the 20,000,000-volt be 
tron. The preliminary work has_ be 
completed, and now in its model stz 
is a 300,000,000-volt betatron. Wh 
completed, it is believed that this, t 
largest of the betatrons, will greatly ; 


in the study of cosmic-ray radiations. 


The role of the betatron during t 
war years was principally one of en 
neering research. It was used at varic 
arsenals throughout the country for 
radiographing of large caliber she. 
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The Engineering Honoraries and Societies 


CHI EPSILON 
ui Epsilon, the civil engineering 
rary fraternity, met its pledges at 
a smoker on Tuesday, Oc- 
tober 29, 1946, at the 
YMCA. President Chuck 
Briggen and several profes- 
sors of the civil engineering 
department gave interesting 
talks after which refresh- 

ments were served. 
On December 11, 1946, 
the initiation banquet was 
at the YMCA, with Prof. William 


liver as the main speaker. 


TAU BETA PI 


November, a meeting was held at 
h the eligibility of junior and senior 
students was discussed. 
Those found eligible were 
invited to a smoker at which 
the history and purpose of 
the society was explained. 

All prospective members 
were required to take a writ- 
ten examination that was 
given on Thursday, Decem- 
ber 19. Some of the men 
-also required to take an oral ex- 
ation on January 8. 
au Beta Pi pledged 38 men during 
fall semester of 1946. They were 
ited at a banquet held on Sunday 
ing, January 12. This pledge class 
one of the largest in several years. 


ETA KAPPA NU 
venteen pledges were initiated at 
remony which took place at the 
YMCA on December 12, 
1946. 

The new members are 
John Anderson, Murray 
Babcock, Ernest Boyeris, 
Edwin Edwards, Harry 
Goettel, Harold Guy, Rus- 
Hattis, James Hogan, Granville 
p, Kenneth Lind, James Matt, Jack 
ow, John Parsons, David Shefka, 
iam Springate and Charles Studt. 
slowing the initiation, the annual 
uet was held at the Town club 
urant. Featured as toastmaster was 
jam L. Everitt, head of the elec- 
| engineering department. Dr. Bone 
> on the Nurenburg trials. 


ES 


A.S.M.E. 
meeting of the A.S.M.E. was held 
November 13. Eighty-five members 
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were present. A 16mm. movie, ‘“Vor- 
nado in a Box,” courtesy of Allis- 
Chalmers, was shown. The show was 
one of more or historical nature 
beginning with the initial conception of 
a gas turbine and showing its develop- 
ment and applications up to the present 
time. Following the movie, there was 
a discussion between student and_ fac- 
ulty members. It was pointed out par- 
ticularly that the limiting feature of a 
gas turbine is the lack of a material to 
withstand high temperatures that are 
necessary to attain higher efficiencies. 

A meeting was planned for Decem- 
ber 10 but indefinitely postponed due 
to the coal situation. 


less 


A.S.C.E. 


During the week of October 15 to 
18, 29 students and four faculty mem- 
bers represented the University at the 
American Society of Civil Engineers 
meeting held in Kansas City. The Uni- 
versity of Illinois delegation was the 
largest out of the state group present 
at this convention. Highlight of the 
three-day convention was a speech, “My 
America,” given by Rowe Bartle, Kan- 
sas City Boy Scout leader, at a luncheon 
for the student chapters. He emphasized 
that engineers have to be not only tech- 
nically trained, but also interested in 
people and in the community. 

Approximately 75 members of the 


chapter had their picture taken for the 
IIlio at noon Tuesday, November 5, on 
the Illini Union terrace. 


At the last meeting, November 25, 
another fine movie was shown, ‘The 
Way Over the Mountain,” which was 
the story of the building of the Ander- 
son Ranch dam near Boise, Idaho. The 
principle item of interest was the use 
ot the Goodyear belt conveyor system 
to transport the materials needed for 
this earth dam. The main business dis- 
cussed after the movie was that all 
engineering societies should be asked to 
back the Engineers ball to be held 
March 14 in the Illini Union ballroom. 


A.S.A.E. 


The primary purpose of the student 
branch of the American Society of Ag- 
ricultural Engineers is to create interest 
in the many phases of agricultural engi- 
neering. Although most of the members 
are enrolled in the college of engineer- 
ing, some are in the college of agri- 
culture. 

In stressing leadership, positions of 
responsibility are given to as many mem- 
bers as possible, and all members are 
strongly urged to participate in the 
organization’s activities. 

Many of the meetings are devoted 
to outside speakers who are men in 
industry connected either directly or 

(Continued on Page 18) 


American Society of Agricultural Engineers 
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University's Protlem in... 


Synthetic Rubber Research 


By Karl K. HWilgendorf, E.E.°49 


The better synthetic rubber tires on 
which America rides today were the re- 
sult of research at the University under 
the government’s synthetic rubber pro- 
gram. During the war, normal natural 
rubber supplies were reduced to a frac- 
tion of normal. To supplant these 
and to satisfy huge war-time demands, 
the government erected synthetic rubber 
plants in Akron, Pt. Natches, Institute, 
W. Va., and Louisville and began re- 
search laboratories at the Universities of 
Illinois, Minnesota, Chicago, Cincin- 
nati, Akron, Stanford, Cornell and the 
Case School of Applied Sciences. The 
University of Illinois project under the 
leadership of Prof. Carl S. Marvel, was 
the largest of the research projects insti- 
tuted under the sponsorship of the Re- 
construction Finance Corporation. 

This laboratory had the nation’s larg- 
est university group working on im- 
provement of synthetic rubber and was 
the focal point for the development of 
new experimental rubbers. The project 
will continue until July of this year. 

Prot. Marvel said that in addition to 
developing 50 new synthetic rubbers, the 
laboratory had carried on many other 
projects of importance in the field of 
chemistry. For instance, as a biproduct 
of the work done by 28 research workers 
in the laboratory, soap used in rubber 
making process was improved, new facts 
on purity and effects of materials mak- 
ing up synthetic rubber were unearthed ; 
and new methods for the manufacture of 
rubber and improvement of its quality 
were devised. ‘The original synthetic 
rubber tire could whirl along the high- 
way at 30 miles per hour for a few 
thousand miles but the new tough prod- 
uct is good for 50,000 miles at 50 miles 
per hour. 


German Methods Studied 


Two projects were of primary impor- 
tance to the armament program. Chem- 
ists here analyzed a captured ““Tackifier” 
devised by the Germans to hold the plies 
of a tire together during manufacturing 
operations. “The close study of the de- 
vices resulted in a way of producing rub- 
ber to take the place of our rapidly 
dwindling natural rubber stock piles, and 
this ‘“Tackifier” speeded up manufactur- 
ing operations. 

The research workers analyzed the 
chemical composition of a soap substitute 


is 


Professor Carl S. Marvel, who head- 
ed the synthetic rubber laboratory at 
the University under the sponsorship of 
the RFC, received his doctor’s degree 
in chemistry at the University, and be- 
came an instructor in chemistry in 1920. 
In 1930 he attained full professorship 
in the chemistry department. 

Educated in a country grade school, 
Prof. Marvel received his A.B. in 1915 
from Illinois Wesleyan University and 
his A.M. from the University of Illi- 
nois in 1918, studying under the late 
Professor W. A. Noyes. He has been 
associated with the preparation of rare 
organic research chemicals ever since 
that time. 

Professor Marvel has been on the ed- 
itorial board of “Organic Syntheses” 
since 1923 and with the “Journal of 
Organic Chemistry” since its beginning. 
Since 1943 he has been associate editor 
of the “Journal of the American Chem- 
ical Society.” 

Other positions Professor Marvel 
holds are: Chairman of the Organic 
Division of the American Chemical 
Society, Councilor-at-large (1942-44), 
president for 1944 and 1945 of the 
Nichol’s Medalist, New York section, 
American Chemical Society. He is a 
member of the National Academy of 
Science and has been chairman of the 
chemistry section 1944-1947; chairman 
of section B-3, National Defense Re- 
search council’s Panel on Synthesis of 
Antimalarial Drugs, 1944-1946, and 
member of the National Advisory 
Health council since 1946. 

His main fields of research are chem- 
istry of Vinyl Polymers, synthetic rub- 
ber, organo-metallic compounds, hydro- 
gen bonding and its relation to solu- 
bility. 


used as the emulsifier in making Germa 
synthetic rubber, samples of which wer 
available for study in the laboratorie 
The findings worked out independentl 
here have checked closely with technic; 
data found in Germany after the figh 
ing was over. 

The laboratory work was devote 
solely to research to improve manufa 
turing methods and to discover new an 
superior types of rubber. No work we 
done in compounding, vulcanizing or tit 
building. At all times the research wz 
closely coordinated with the rubber con 
panies and with other university labor: 
tories. 


Reports of the rubber research cove 
10,000 typewritten pages, roughly equi 
alent to +70 newspaper pages of eigt 
columns each. The findings were sul 
mitted to the Office of Rubber Resery 
and were told in 46 monthly progre 
reports and 133 summary reports on ner 
developments. 


During the war Prof. Marvel was i 
charge of the organic chemistry work 
under him Prof. H. H. Snyder and Pro: 
R. L. Frank worked on the same projec 
Prof. F. T. Wall then headed the as 
alytical work. There were 28 full tim 
research workers. The project now is 
cludes two faculty members, three fu 
time Ph.D.’s, five full time post grads 
ate students, 27 part time post graduai 
students and 15 other undergraduat 
students. All facts go to the Office ¢ 
Rubber Reserve. Last fall a team of si! 
outstanding American chemists went t 
Germany to study what the Germar 
had done in the synthetic rubber fiel 
and unearthed two important facts: 


1. A new rapid method of makin 


rubber, called the ‘“Redox”’ method. 


2. A new formula for synthetic rul 


ber labeled ‘‘Buna S. 4.” 


The two findings were submitted 1 
the American rubber industry after gov 
ernment restrictions were lifted. Th 
team was headed by Prof. Marvel. 

The “Redox”? method of making rul 
ber completes the process in slightly mot 
than two hours instead of the 12 or 1 
hours of processing needed before thi 
Chemists say the method is a step towat 
arriving at the continuous rubber mal 
ing process. 


(Continued on Page 24) 
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‘The Technograph presents herewith 
reprinting of ‘To the Student,” the 
udents’ preface of the recently pub- 
shed “Circuit Analysis by Laboratory 
lethods” by C. E. Skroder and M. S. 
lelm of the E.E. department. The 
ditors of the Technograph feel that 
1e philosophy outlined here is defi- 
itely worthy of circulation among 
on-electrical engineering students who 
rdinarily would not use the book as 
text. We think this preface contains 
any fundamental ideas of great im- 
ortance to all engineering students, 
nd that it eloquently clarifies some 
itherto hazy ideas about the value of 
uboratory courses in all 
ngineering education. 


phases of 


‘oo often the student discounts the 
ie of a laboratory course and looks 
n laboratory work somewhat with 
aste. However, when a student ap- 
iches laboratory work with the right 
it of view, both the laboratory course 
the associated theory course will be 
e valuable and interesting. In order 
obtain the right perspective for a 
rse, the engineering student must 
2 an appreciation of the objectives 
ard which the course is directed and 
alization that the attainment of these 
tives will contribute a great deal 
ard the making of a good engineer. 
the electrical engineering student, 
following are important objectives 
. laboratory course in circuits: 


. To develop the power of engi- 
neering analysis and synthesis. 


. To develop initiative, ingenuity, 
self-reliance and resourcefulness. 


. To develop the ability to visual- 
ize a physical circuit from a 
schematic diagram. 


. To give experience in making 
circuit connections and in using 
instruments and control devices. 


. To verify theory by experiment. 


. To develop the facility of or- 
ganized _ self-expression in 
writing. 


_ To develop the ability to analyze 
and interpret experimental data. 


. To develop an appreciation of 
the limitations of data obtained 
by measurement. 


‘he solution of an engineering prob- 
consists of an analysis of the various 
ted factors and the synthesis of these 
ors to obtain a practical and eco- 
ical solution. Hence, it is important 
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TO THE STUDENT... 


that the student develop the ability to 
analyze and = synthesize. Considerable 
progress toward the accomplishment of 
this objective and also the second—the 
development of initiative, ingenuity, 
self-reliance and resourcefulness — can 
be made by the use of experiments that 
are actually in the form of problems. 
With the problem type of experiment, 
the responsibility for the determination 
of the type of circuits to be used, the 
test procedure to be followed, the data 
to be taken and the use to be made of 
the data are left mostly to the student. 
To assume this responsibility, the stu- 
dent must thoroughly digest the discus- 
sion of the related circuit theory given 
with a particular laboratory problem. 
A good supposition for the student to 
make is that he is an engineer in indus- 
try and the laboratory problem is a job 
given him by the chief engineer. 

The accomplishment of the third, 
fourth and fifth objectives — namely, to 
develop the ability to visualize a physi- 
cal circuit from a schematic diagram, 
to give experience in making circuit 
connections and in using test instru- 
ments and control devices, and to verify 
theory by experiment — results from 
active participation by the student in 
the laboratory work. As a matter of 
fact, active participation is really neces- 
sary for the fulfillment of all the ob- 
jectives. It yields the greatest return 
when the student has a thorough under- 
standing of the theory involved in the 
laboratory problem. 

The sixth objective, to develop the 
facility of organized self-expression in 
writing, can be accomplished by writing 
a report on each laboratory problem. 
Since engineering tests are usually sum- 
marized in the form of reports, the 
importance of the ability to organize 
material and present it clearly and con- 
cisely in written form cannot be over- 
emphasized. 

The seventh and eighth objectives, 
to develop the ability to analyze and 
interpret data and to develop an ap- 
preciation of the limitations of data 
obtained by measurement, can be ac- 
complished by the inclusion in the report 
of a complete discussion of the accuracy 
of the results and an analysis and inter- 
pretation of the facts the results repre- 
sent. Test data are of little value unless 
the engineer has the ability to analyze 
the data and then draw the correct 
conclusions. 

The quality of the work done by a 


student on a laboratory problem is 
judged by the way the problem was 
approached and carried through, by the 
results obtained, by the analysis and 
interpretation of the results, and by 
the written report. The fact should not 
be overlooked that the data submitted 
are an indication not only of the stu- 
dent’s ability but also of his integrity 
and reliability. When the student has 
an appreciation as to why and how his 
laboratory work will be judged, much 
progress has been made toward the 
accomplishment of all of the course 
objectives. 


From Carl E. Skroder and M. 
Stanley Helm, 

Circuit Analysis by Laboratory 
Methods. 

SOPYHEE 1946, by Prentice-Hall, 
ne. 


Reprinted by permission of the au- 
thors and publishers. 


St. Pat’s Ball Revived 


Illini engineers will once again have 
their night to how! with the revival on 
March fourteenth of the annual engi- 
neers tet atacks: ball 


Plans for the ball received their initial 
impetus from the student chapter of the 
American Society of Civil Engineers. 
The A. I. E.E., A.S.M.E., and Ameri- 
can Ceramics Society have pitched in to 
date and it is expected that the chemical, 
aeronautical, and mining metallurgical 
engineers will join the throng. All en- 
gineers, members of societies or not, will 
be welcome. Especially are those cour- 
ageous engineers who dwell in the re- 
gions of the campus south of Green 
street, the Architectural, Agricultural, 
and Chemical engineers encouraged to 
meet their more conventional brethren 
at the dance. 

One of the highlights of the ball will 
be the announcement of the St. Patricia 
and St. Patrick who will be selected by 
the students of the College of Engineer- 
ing. 

Nominations for St. Patricia will be 
made from all women’s independent 
houses and sororities. Pictures of all 
nominated girls will be on display before 
the election in Engineering Hall. <A 
representative from each technical soci- 
ety will be nominated for St. Patrick. 

The last engineers’ ball, the “Slide 
Rule Shuffle,’ was held on March 20, 
1942, in the Illini Union ball room. 
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ARTHUR LEININGER 


hen LMMOOE 


“Poll 


One of the more obvious and recently 
brought to mind problems with which our 
world is faced is the apparent incompatibility 
of technological, political and social life. This 
lack of coordination between these three 
phases of life has resulted in their independent 
and disorganized development. As a conse- 
quence, these three soldiers have marched 
along through time, not only out of step, but 
sometimes actually at cross purposes to each 
other. 

The social aspect is, of course, the inde- 
pendent party because the value of any human 
endeavor, political, technological, or otherwise, 
is judged solely by its benefit to society. In 
the past political development has been de- 
pendent upon social life largely from the 
viewpoint of currying favor and thereby sus- 
taining its own power. Technological develop- 
ment, on the other hand, has been governed 
principally by economic considerations and i 
many instances has made beneficial contribu- 
tions to social life in spite of these. On rare 
occasions, such as the past war, the scientific 
and political phases work together to the mu- 
tual advantage of each and at all other times 
are blissfully ignorant of each other’s exist- 
ence. 

That this condition will cease to exist is 
quite probable especially in view of the Hiro- 
shima demonstration of the potentialities of 
the technologist. That it should cease to exist 
in order to benefit the principal partner— 
society—is almost self-evident. 


Not infrequently a distinction is made 
between the statesman and the politician us- 
ually to the discredit of the politician. In a 
similar manner a distinction is made between 
the business man and the engineer to the 
disadvantage of the latter. To judge whether 
or not these discriminations are correct is not 
the purpose of this writing, but certainly it 
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Technic” 


must be admitted that the road to improve- 
ment is wide and spacious. 

For the engineer to overcome this reputa- 
tion requires not only a definite desire on 
his part to correct his lack of understanding 
but also the adoption by universities and col- 
leges of a broader and, if necessary, longer 
curricula designed to help him gain a better 
insight into the importance of his position in 
life and its relationship to the other phases of 
living. By ignorance and shortsightedness this 
difficulty is augmented. By education in the 
proper proportions can the engineer become 
fully cognizant of his responsibility to society. 

In much the same way today’s politician 
would do well to arm himself with weapons 
of the analytical attack required by the engi- 
neer to cope with technological problems. Al- 
though the problems met in the political world 
are considerably more complex than those 
which arise in scientific work, certainly the 
logic of analysis and synthesis, always referred 
to the fundamental standard—is it good for 
society, is more conducive to producing the 
correct answers than the haphazard conclusion 
arrived at by the number of votes it will get. 

Certainly the two most important subordi- 
nate phases of lite today should make a sin- 
cere effort to let the right hand know what 
the left is doing—with a resulting advantage 
for everyone. That this can be accomplished 
by mutual understanding and education is cer- 
tainly to be hoped. Perhaps a starting point 
in that direction would be the subsidizing by 
the government of certain varied fields of 
technical endeavor without the stigma of 
“political” control that usually accompanies 
such an underwriting. The adoption of such 
a policy plus the broadened education of both 
the engineer and the politician should do much 
toward the coordination of these two phases 
and result in a well organized plan which 
would be truly—‘Poli-Technic.” 
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Je a better engineer- 


TAKEN BEARINGS 


SS ede = 


A thorough understanding of the design 
d application of Timken Tapered Roller 
arings will enable you to solve at least 90% 
the bearing problems you are ever likely to 
counter when you begin your engineering 
reer after graduation. 


hen primitive man first made a hole in a 
ude wooden wheel and slipped it over a 
90den axle he achieved the first function of 
bearing — support. 


pport for wheels, shafts, gears and other 
tating parts still is the primary purpose of 
arings, but several other vital bearing re- 
irements are needed in modern equipment. 


ility to carry radial loads, thrust loads or 
th together in any combination is one of the 
9st important of these. Ability to hold mov- 
2 parts permanently in alignment is another. 
1en of course there is the reduction of friction, 
hough this quality is common, in varying 
grees, to all anti-friction bearings. 


ye tapered roller bearing was introduced by 
1e Timken Roller Bearing Company nearly 

years ago and today is universally used 
roughout industry and transportation. Every 
nuine Timken Bearing is unmistakably iden- 


ied by the trade-mark ‘*TIMKEN” stamped TAPERED ROLLER BEARINGS 


cup and cone. 


HE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 
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New Developments 


New Midget Control Crystal 


A new midget quartz crystal oscil- 
lator for controlling the frequency of 
dielectric heating and other similar in- 
stallations has been announced by North 
American Philips Company, Ince. 

Measuring less than five-eighths of 
an inch in diameter and less than one 
and one-quarter inches in length, this 
tiny quartz crystal assembly can_ be 
mounted much the same as a radio re- 
sistor. At each end is a pin-type terminal 
which is tinned for quick soldering into 
the circuit. 

Frequency of the new Philips midget 


Midget control crystal for R.F. 
equipment 


crystal is fixed to coincide with values 


assigned by the FCC for dielectric 
heating apparatus. 
With numerous new television sta- 


tions about to enter the already-congest- 
ed radio channels, it becomes increas- 
ingly important to control all sources 
of interference. “The new device is 
designed for this purpose. 


Man Made Snow Falls 
In Laboratory 


Fluffy, white snow fell for the first 
time out of man-made ice clouds in 
General FE lectric’s laboratories and 
promises to reveal new facts on icing 
on aircraft and determine effects of 
snowstorms in producing static in air- 
plane radios. 

Vincent Sheaffer who invented the 
process and previously developed instru- 
ments for measuring conditions of icing 
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in clouds, said that man-made snow 
could be duplicated outdoors as well. 
Sheaffer is the inventor of the “cloud 
meter’ which measures water content 
of clouds. He plans to conduct experi- 
ments from airplanes in natural clouds 
during the next few months. 


“Supercooled”’ water droplets in nat- 
ural clouds, far below freezing tem- 
peratures, cause icing on aircraft and 
are the starting point for nature’s manu- 
facture of snow. Vincent seeds the 
clouds by passing tiny pellets of carbon 
dioxide at a minus 70 degrees F. through 
the chamber. This seeding results in the 
formation of submicroscopic ice parti- 
cles in the air close to the surface of 
the cold pellets. Once started freezing, 
crystals grow at the expense of water 
particles and quickly dissipate the cloud. 
Soon after, snow pellets appear. Glint- 
ing through the light beam set up in 
the ice chamber, the snowflakes measure 
one-fiftieth the size of normal flakes. 


Star Gazer 


Scientists of the California Institute 
of Technology are back at work com- 
pleting the world’s largest telescope, 
the 200-inch giant installed atop Mt. 
Palomar in California. Progress on the 
instrument, which is expected to enable 
astronomers to peer 1,000,000,000 light 
years into space, was interrupted by the 
war. 

Resumption of work on the telescope 
recalls many of the ticklish engineering 
problems involved in building the huge 
500-ton mounting that will support the 
200-inch mirror and_ optical system. 
Toughest of these, perhaps, was the job 
of fabricating and machining the 317,- 
000-pound horseshoe bearing on which 
the telescope will ride on its tour of 
the skies. 

The bearing, along with the rest of 
the mounting, was built at the Westing- 
house works, which was assigned the 
job because it was one of the few plants 
in the world with space and equipment 
large enough to handle it. However, 
the task of machining the steel surface 
of the bearing to the specified tolerances 
required a boring mill larger than any 
heretofore used; consequently, the bor- 
ing mill —already one of the world’s 
largest — was enlarged to a diameter 
of 44 feet. Then began the work of 
paring off the steel until the bearing 


By John Dick. E.E. °50 
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was within five one-thousandths of © 
inch of a perfect circle. 

Almost immediately engineers 
into trouble from sun rays streamj 
through shop windows. Every after 
at 4 o'clock, the bearing began to sw} 
from the sun’s heat, sometimes as mu 
as 13 thousandths of an inch. At nig 
it contracted. After several partial! 
successful efforts to solve the proble 
engineers finally built a “sun-bonne 
around the bearing that reduced tet 
perature fluctuations by 50 per cent. 


Then, because the bearing must sil 
port a 1,000,000-pound load, engines 
had to bend it literally out of sha 
so that it would be squeezed back ir 
a perfect circle when the telescope rest 
on it. Some idea of the meager tolerar 
engineers had to work with can \ 
gained from the fact that the telesce 
must be sighted with an angle of err 
so small that at three miles two Ju 
drawn from a single point would 
only an inch apart. 

The bearing will run on oil pads wi 
such frictionless smoothness that it cov 
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500-ton mounting for Mt. Palom 
telescope 


be turned by a motor having less th 
half a horsepower; this in spite of 
fact that the telescope and its support? 
structure have the proportions of a ¢ 
story building. If conventional rok 
bearings had been used, the frict? 
would have been 600 times greater — 
measure of the infinite skill put i 
construction of the world’s largest 7 
cision instrument. 


FLUORESCENT BUG TRAPS 
A new application for fluoresce 
light is reported from Japan. Rice gre 
ers use blue fluorescent lamps to lure 
destruction hordes of insects WH 
threaten their crops. 
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Electronic control equipment for die casting 


tric Temperature Control 
jie Casting Equipment 


hile the die casting process has 
in use for more than a quarter of 
tury, only in recent years has the 
onic type instrumentation been 
to control the temperatures of the 
ces and melting pots incorporated 
e casting machines. The first ma- 
; were completely hand operated, 
able to produce only very small 
gs. Now, hydraulic operated ma- 
; with push-button control, auto- 
ally make the casting cycle five 
times a minute to produce castings 
| 25 pounds. 


e operation and work produced 
»dern die casting machines are best 
rated by a survey of equipment 
in representative plants. The en- 
| figure shows a Kux die casting 
ine in the plant of the Republic 
facturing Company, St. Louis. 
is used for job casting of parts 
as end bells for electric motors. 


is machine uses an electronic tem- 
ire control manufactured by the 
eco Instrument Company of Chi- 


e problem of controlling tempera- 
of die casting furnaces is not so 
that of extreme accuracy as of 
dependability. Some die casting 
permit a temperature range of 
ich as 25 degrees. Machines some- 
similar to the one pictured, are 
for injection molding of plastics 
. have a very critical temperature 
. In this case, the extreme accuracy 
sctronic control is almost a neces- 
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New Fatigue Tester 
Punishes Metals 


A new fatigue testing machine, de- 
veloped by the General Electric Com- 
pany for the original purpose of testing 
gas turbine buckets, has proved so 
adaptable that much is expected of it 
for other industrial applications. 


Designed for the purpose of control- 
ling the actual operating temperatures 
up to 1700° F, the machine utilizes a 
variable column of compressed air to 
reproduce vibrations in the actual part 
under test rather than just a sample 
of the material. The variable air col- 
umn permits tuning of the vibrations 
to the natural resonant frequency of the 
material, thereby speeding up the test. 


By employing an air column vibrat- 
ing at the natural frequency of the 
material tested, not only is the test 
speeded up, but the amount of vibra- 
tion of the air, and hence the energy it 
must impart, can be relatively small as 
compared to the stresses developed in 
the part under test. 

The part to be tested is attached to 
a piston which fits loosely into two 
cylinders. The air pressure, capable of 


producing stresses up to 10,000 Ibs. per 
sq. in., is then directed through the 


cylinders setting up the desired  fre- 
quency of vibrations in the part under 
test. 


The indicating devices include an 
optical system which measures the 


amount of vibration, and an electrical 
meter which records the frequency of 
the vibrations. From this information, 
charts are then made to determine the 
number of stress reversals the material 
can withstand before it fatigues. 


AC Power for The 
Flying Wing 
A $1,000,000 contract to provide 


special equipment for the first two pro- 
duction models of the huge Northrup 
Flying Wing B-35 bomber has been 
awarded by the army air forces to the 
General Electric Company. 

Under the contract, the bombers will 
be equipped with a new type alternating 
current electrical system and the G. E. 
gunnery control, including the arma- 
ment and sighting systems originally 
developed during the war and used on 
the now famous B-29. 


The new a.c. system has been de- 
signed primarily to handle the heavy 
electric loads required for the operation 
of the armament system, radio, radar, 
landing gear, lights, navigational instru- 
ments and other control services of large 
aircraft. 


WHAT'S IN A NAME 


Henry Sikso wants his telephone ex- 
tension changed from 90 to 60, not that 
Mr. Sikso is a superstitious or priggish 
soul. Actually, he’s patience personified. 
On call after call to his place of busi- 
ness the first invariably is, ‘‘Is_ this 
Sikso?” Office personnel as invariably 
reply, “No, this is’ nine-o.” 


SHIP’S POWER PLANT 


The electrict: plant of the Queen 
Elizabeth, largest ship ever built, packs 
enough power to meet the demands of 
a city of 150,000. Among the luxury 
liner’s electric accessories are 650 mo- 
tors, 30,000 lamps and 4,000 miles of 
wiring. The electric motors perform a 
multitude of tasks, including the raising 
and lowering of 16-ton anchors and 
manipulation of the 140-ton rudder. 


R. F. Power for 
Soviet Autos 


Start of construction on the world’s 
first 
which cars drawing current from a cable 


high frequency motor road, on 


under concrete can run 125 miles an 
hour, was reported from Moscow by the 
news agency Tass. Prof. Georgi Babat, 
Stalin prize winner, was identified as 
the designer and it was said construction 
would cost less than that of a trolley 
line. 

Tass gave these details: 

The cable will generate an electro- 
magnetic field within a range of 10 to 
13 feet. Motor cars will be equipped 
with receivers of high frequency current, 
rectifiers and condensers. ‘Che motor 
and its acessories weigh two-fifths as 
much as a four-cylinder internal combus- 
tion engine. 


Using Corrosion Resistanee. Strength. 


OVIE FILM catriers are an 
M excellent example of using 
plastics where plastics belong. 

The film carrier illustrated is 
only one of many types made 
from Synthane laminated plas- 


tics. Synthane is well-suited for 
the job because it stoutly resists 


SYNTHANE TECHNICAL PLASTICS w= DESIGN ¢ MATERIALS « FABRICATION 


the corrosive action of develop- 
ing solutions. 

The teeth, though small, must 
be strong and accurately in- 
dexed. They are easily milled 
from Synthane. 

Whenever in your future 


work you have an application 
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ons + TUBES Sip 


MOLDED- LAMINATED 


and Machinability 


for laminated plastics, let us 
know about it— before you de- 
sign, if possible. 

Synthane’s help includes de- 
sign, selection of the right ma- 
terial, and fabrication by men 
who know plastics. Synthane 
Corporation, Oaks, Penna, 
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Why Condensers 
now live longer 


Testing and setting standards for ma- 
terials 1s a vital part of production at 
Western Electric. 

Take, for example, the tissue paper 
—about 1/10 the thickness of a hu- 
man hair—used as insulation between 
the turns of aluminum foil in millions 
of “paper” condensers for the Bell 
System. 

Condenser life is generally in direct 
proportion to the quality of tissue 
used. In studying effects of differ- 
ences in chemical composition, fibre 
structure, thickness, pinholes and 
other properties to set a standard of 
quality, engineers found intrinsic 
variables so great that a method of 
rating had to be developed. 

They solved this problem by mak- 
ing sample condensers using each 
type of paper and checking them at 
high temperatures and high voltages 
to determine life expectancy. 

Correlating results of these acceler- 
ated life tests with manufacturing 
data led to improved paper making 
methods— paper manufacturing ma- 
chines of new designs—increased pro- 
duction of the right kind of paper— 
longer-lived condensers. 


It’s hard to hurry 
a Switchboard 


One of the major problems faced by 
Western Electric engineers in the rush 
to make telephone switchboards fast 
—to meet unprecedented demands— 
is the complexity of manufacture in- 
volved. 

A recent study of what it takes to 
make a certain much-needed type of 
manual switchboard installation con- 
sisting of ten operator positions will 
give you some idea of the complexity. 
Here are the principal items of appa- 
ratus required: 5,680 relays; 19,500 
jacks; 15,000 lamps of various kinds 
plus their lamp sockets and mount- 
ing; 17,000 lamp caps of various col- 
ors and designations; 450 mounting 
plates of relays, condensers and resist- 
ances; 580 resistances; 550 condens- 
ers; 360 fuses; 691 jack spaces and a 
total of 1,071,000 conductor feet of 
wire and cable! 


In spite of this complexity, Western 
Electric is speeding switchboards on 
their way. Production in 1946. of 
manual switchboards is expected to 
break a record of 16 years’ standing. 


Problem for 
Production Engineers 


Easy? Not when it means providing 
machine capacity for welding a bil- 
lion precious metal contacts per year 
— five times the previous maximum 
production rate! This problem was 
one of the most critical faced by 
Western Electric engineers in meet- 
ing tremendously increased demands 
for telephone equipment. 

A pair of these contacts is required 
at every point in telephone circuits 
where current is interrupted in switch- 
ing. They minimize “noise” in your 
telephone receiver. They’re made of 
bi-metal tape—the contact surface is 
paper-thin precious metal, usually 
palladium, The balance is less expen- 
sive metal such as nickel. 

By providing recently developed 
electronic control equipment and 
making mechanical improvements in 
the precision welding machines — 
which must cut off small pieces of 
tape, accurately position them on 
telephone apparatus parts and weld 
them securely—the engineers pushed 
operating speeds to a new high. 

Result: only about two-thirds as 
many hard-to-get new welding ma- 
chines were needed — a _ half-million 
dollars were saved —and welds of 
higher quality are being produced at 
the rate of a billion a year! 


Manufacturing telephone and radio apparatus for the Bell System is Western Electric’s primary job. It calls 
for engineers of many kinds — electrical, mechanical, industrial, chemical, metallurgical — who devise 
and improve machines and processes for large scale production of highest quality communications equipment, 


Western Elsecfric 
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ENGINEERING SOCIETIES . . . 


indirectly with agricultural engineering 


and are therefore, able to present a more 
accurate picture of the field. 


At the last meeting, Mr. J. A. Weber 
was chosen as the faculty adviser for 
the society. Professor Faucett of the 
E.E. department addressed the meeting 
on the subject, “Power Transmission 
to Rural Areas and the Many Prob- 
lems Involved.” At the conclusion of 
the talk, Professor Faucett answered 
questions from the members. 


Among the forthcoming activities 
planned for the group are a member- 
ship drive, the operation of a lunchstand 
during Farm and Home Week, the na- 
tional convention of the A.S.A.E., a 
banquet and a picnic. 


S.B.A.C.S. 


The student branch of the American 
Ceramic Society is enjoying a boom year 
with the prospect of even bigger years 
ahead. Where a year ago we had an 
attendance averaging 10 or 15 members, 
today the average attendance is 40 to 
50. Such social functions as the annual 
pig roast (revived in 1946) and an an- 
nual dance, both wartime casualties, 
show strong signs of regeneration. 


At the October meeting, Professor 
Bennett of the army air forces research 
staff gave a talk on some of his research 
problems and on the roles which ceramic 
materials are playing in the air today— 
chiefly in jet and rocket propelled air- 
craft. 

Also at the October meeting, officers 
were elected for the coming year. Those 
elected are: 


Roger Westlake................ President 
Jack Peterson............ Vice President 
Mirickes Vianpineeesee ee Treasurer 
Walt Stuenkel .................. Secretary 


At the November meeting which was 
open to the public, Professor Turner of 
the University of Sheffield, England, 
gave a very interesting talk on “Mod- 
ern Decorative Glass.” Prof. W. E. S. 
Mucnen 2O B.Sc... —F.Inst.. P:, 
F.R.S., F.S.G.T., is a visiting professor 
at the University this year. 

Scheduled for future meetings are 
movies, talks by men from the chem- 
istry department and natural history de- 
partment, and, of course, our annual 
pig roast. 


MU SAN 


The start of the fall of 1946 semester 
found Mu San Society embarked on a 
program to rally all students interested 
in municipal and sanitary engineering 
into one group, and to promote stimu- 
lating educational and professional gath- 
erings. The first meeting held was pure- 
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ly organizational and the plans for the 
semester were developed. At the second 
gathering, Mr. Wesley of the Sewage 
Works Journal, delivered a talk on 
“The Problems of Industrial Waste 
Disposal.” The third get-together was 
devoted to the initiation of 12 new 
members. At the fourth convening, two 
films were shown dealing with water 
purification. Anticipated plans call for 
many additional interesting, social and 
educational meetings. 


The purpose of Mu San is to give 
undergraduates and graduates interested 
in municipal and sanitary engineering 
the opportunity to meet informally other 
students, members of the faculty and 
visiting personnel who are engaged in 
municipal and sanitary engineering 
work. In addition, the society attempts 
to further the welfare of students en- 
rolled at the University by giving them 
the opportunity to discuss problems 
which they are likely to meet in the 


field. 


The club officers for this term are 
John Cox, president; Lois Hall, vice 
president; Robert Daigh, — secretary- 
treasurer, and Professor Babbitt, faculty 
adviser. 


MINERAL INDUSTRIES 
SOCIETY 


The Mineral Industries Society of 
the University of Illinois, a student 
affiliated chapter of the American Insti- 
tute of Mining and Metallurgy, was 
reorganized April 10, 1946, after sev- 
eral years of forced inactivity due to 
the war. 

The first meeting of the current se- 
mester was held October 14. The fol- 


lowing officers were elected: 


Jin Bechtoldt:= nec President 
oe] ro aera cee ee Vice President 
NM ©: Donnell. Secretary 
Paul Kroedahl™ 4.4.2. Treasurer 


Mr. Ricketts was reappointed faculty 
adviser. The following committee chair- 
men were appointed: 


OpeeNS VV abt ee oho eee Program 
William Berkey............ Membership 
Wiss fOmsso fies a. tales. sectee Publicity 


At the November 12 meeting, Mr. 
R. H. Adam of the Chilean Exploration 
Company gave a very interesting and 
informative talk on “Copper Mining in 
Chile.” He illustrated his talk by a 
technicolor movie of actual mining, ore 
dressing and metal recovery practices at 
Chuquicamata, Chile. 


‘ 

“That's a pretty dress you’re wear- 
ing.” 

“Yes, I only wear it to teas.’ 


“Whom ?” 


y 


Traffic Committee — 
of the A. 8. C. E. 


At the second meeting of the 
A.S.C.E., 11 members organized under 
the capable leadership of Marvin Salis. 
bury to see if they could offer an 
solution to the many traffic problems 
on campus. This committee has neithey 
the funds nor the authority to actually 
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confined to investigating the situations 
deciding upon the most economical solu- 
tion and making recommendations te 
the proper authorities. These students 
are merely trying to get some practical 
experience in traffic engineering by of- 
fering what they consider good solutions 
to the traffic problems. 


The first report was submitted tat 
Dean Enger on November 18, 1946. In 
this report, the purpose of the commit 
tee was explained, and a recommenda- 
tion was made urging the Universit 
to transform the old right-of-way of the 
Illinois Terminal into a parking area, 
Some of that area was already being 
used for parking, but the capacity could 
be increased to 300 cars if the rubbish, 
and old ties and tracks were removed. 
By clearing this area, parking on Ro 
mine street between Springfield avenu 
and Main street could be limited tet 
one side of the street, parking needs oft 
visitors could be accommodated, and th 
‘No Parking to Corner” distance couldh 
be increased to provide ample sight dis- 
tance and facilitate turning onto or off 
Springfield avenue. 


The Daily Illini and the News- 
Gazett have cooperated with the com 
mittee in their efforts to relieve the 
traffic situation by running editorials] 
and articles calling attention to some} 
of the traffic violations on campus, anc 
what should be done to correct the} 
matter. 


The motorists are not the only of 
fenders of traffic regulations. Pedes- 
trians and bicyclists have been doing) 
their share in adding to the traffic con+ 
gestion. Recommendations on some otf 
these problems will be made at thé 
future meetings of the committee. Ir 
some of these problems, the source o%( 
the trouble will be the student body) 
In these cases, nothing can be done ex: 
cept to enlist the aid of the newspaper? 
in asking the students to cooperate an¢ 
obey the existing traffic regulations. 


Members of the committee are Mar 
vin Salisbury, chairman, B. L. Schmidt 
J. W. Lyddon, M. D. Moss, R. Krug 
U. Seiden, C. Newberger, D. Causey} 


R. C. Buckman, J. L’Engle, T. Lf 
‘Thomas. 
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— are the result of pionee 


Television camera, receiving tube, all-electronic receiver and radio relay equipment 


ring and research at RCA Laboratories, 


Behind every big stride in Television- RCA Laboratories! 


From the scene of action—to your own liv- 
ing room—these RCA developments based 
upon research at RCA Laboratories mean 
television at its finest: 


RCA Image Orthicon Camera sees what- 
ever the human eye sees, even in the light 
of a match! Sports events on cloudy days 
or in twilight do not fade because this 
super-sensitive camera eliminates the need 
for strong lighting. 


RCA Mirror-backed Kinescope—search- 
light brilliance for home television. All the 
lifelike realism and detail caught by the 
RCA Image Orthicon Camerais reproduced 
by this new receiving tube that loses none 
of the original brilliance. 
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RCA Victor Television Receiver—with the 
new RCA exclusive “Eye Witness” feature 
that “locks” the picture, keeps it bright, 
clear—as steady as a picture on the wall. 


RCA Radio Relay equipment enables tele- 
vision stations to broadcast events taking 
place far from the studio, and eventually 
may link television networks. In_televi- 
sion, as in radio, Victrola* radio-phono- 
graphs, records, or tubes, if it bears the 
name RCA or RCA Victor, it is one of the 
finest instruments of its kind science has 


achieved. 


Radio Corporation of America, RCA Building, 
Radio City, New York 20... Listen to The 
RCA Victor Show, Sundays, 2:00 P. M., East- 
ern Time, over NBC, **Victrola" T.M. Reg. U. S. Pat. OF. 


RADIO CORPORA 


RCA VICTOR table model tele- 
vision receiver with the exclusive 
“Eye Witness Picture Synchro- 
nizer’ that assures you brighter, 
clearer, steadier pictures. It is now 
available in some areas—see your 


local RCA Victor dealer. 
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Post War Employment Problems 


of the Engineer 


Editor's Note: One of the require- 
ments of the men pledging Tau Beta Pi 
is to write an essay about some current 
subject in the engineering field. This 
article is one of these Tau Beta Pi es- 
says. 


Few engineers have chosen the study 
of engineering to provide themselves 
with a cultural background. Engineers 
choose their profession with the belief 
that they will gain a useful tool. They 
expect to use their knowledge in a defi- 
nite manner. 

Not many engineers today need worry 
about the problem of employment. The 
demand is greater than the supply in all 
fields of engineering. “Tomorrow may 
be different. What will be the demand 
for engineers after industry has returned 
to its normal rate of production? 

The prewar industrial organization 
determined the numbers of engineers re- 
quired in various fields, such as chemi- 
cal, electrical, civil, mechanical, and oth- 
er engineers. Changes were gradually 
being made, as for example, industry 
was uniting into large corporations caus- 
ing a reduction in the number of engi- 
neering staff members. This meant a 
reduction in the number of engineers in 
the industry. 

The war demanded a new industrial 
set up and engineers in large numbers 
were required to plan the change from 
peacetime to wartime production. Not 
enough engineers were available in any 
field and the demand was not met. The 
reconversion to peacetime production 
and the great demand for these products 
are still causing a need for more engi- 
neers. After the reconversion period 
there will be a return to so-called nor- 
mal conditions. 

The reconversion period is one of in- 
tense activity in building and the man- 
ufacture of machinery. Farmers, for 
instance, are buying farm machinery. 
Printing concerns, which have had to 
wait to replace worn out presses and 
equipment want new machinery. ‘There 
is also a large demand for specialized 
production machinery. Such equipment 
has a long life, and once the demand is 
met there will be a lag in the industries 
producing the equipment. When this 
happens, many engineers employed in 
the production of “heavy goods’ may 
find themselves out of work. 

There is a large market for automo- 
biles, refrigerators, and, to some extent, 
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airplanes, but these do not last as long 
and the demand is more nearly constant. 
These could be called consumers goods, 
for which there is a more nearly constant 
market. However, the demand will drop 
off somewhat when the majority of cus- 
tomers have their new cars and refriger- 
ators. New industries, like the producers 
of synthetic rubber, have been born dur- 
ing the war. Others will be created. 
They all have room for expansion into 
peacetime fields and, if they find a mar- 
ket and do not over expand, employ- 
ment with them should be more secure. 


When the manufacturing industries 
have replaced old equipment, and ac- 
quired their new equipment and _ the 
present demand has been satisfied, we 
will be back to “normal conditions.” 

When that happens the engineer still 
at work will be more certain he will re- 
main at work, though there may be a 
good many unemployed engineers. Be- 
fore that time, while industry is rebuild- 
ing itself, there will be more employ- 
ment, but less promise of future security. 

There is the problem of flooding the 
engineering field with “cheap labor.” 
There were many girls trained as engi- 
neering aides who want to remain at 
work now that the war is over. “They 
are doing work formerly assigned to en- 
gineers during their training period with 
the firm. Accepting lower wages, they 
will replace some engineers. 

The Army and Navy trained men in 
engineering during the war. Some of 
the programs are all potential engineers. 
Many have finished or are finishing the 
training they lacked. After reconver- 
sion the engineering field may be as 
overcrowded as the field of law is now. 

The good engineer will always find 
work, as good men can in any field, but 
the mediocre or poor engineer may have 
to find work somewhere else. If the 
field does become overcrowded engineers 
may be able to do a better job as fore- 
men and minor executives than the men 
now doing the work. 

There have been many changes in 
industry since the end of the war. The 
man who chooses a job in an industry 
whose product will have a steady mar- 
ket will be more likely to continue work- 
ing. Should there still be a shortage of 
engineers when the rebuilding is over he 
would be able to take a job offering 
more opportunity, and if the engineering 
field is overcrowded he will be more 
secure. 
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M.E. BUILDING ... 


both heating and cooling arrangements 
together with humidifying and drying 
systems. 

The second floor will contain a large 
lecture room, which might later be ex- 
panded to the north, and a seminar room 
for the graduate school. Offices, class- 
rooms, a drafting room, laboratories for 
time and motion studies and a calibra- 


tion laboratory for naval use will fill 
the remainder of the floor. The upper 


story will consist mainly of drafting 
rooms, there being a total of about 10 


drafting rooms in the building. A spe-. 


cial room will be used for the storage 
and demonstration of models necessary 
in conjunction with drafting and design 
work. Catalogue files and stores, to- 
gether with classrooms, will complete 
the third floor plans. 


Further information of a general na- 


ture follows. All departmental activities | 


now served in the Transportation build- 


ing will be moved to the new building | 
in order to allow expansion of the aero- | 


nautical department there, the present 
shop laboratories also being destined at 
present to allocation to that department. 
Expansion of the existing M. E. Power 


laboratory will be made northward to. 


i 


| 


include the old engine room of the Phys- - 


ical Plant building, the additional space 


f 
\ 


being utilized for internal combustion 
engines and pressure chamber research - 
and study laboratories. The Physics Ra- - 
diation laboratory will remain at pres- - 


ent, but might later be displaced by 
location of a new Power laboratory back 
of the new M. E. building. The new 
building might also be expanded to the 


r 


east to include additional offices, class- - 
rooms and drafting rooms when enroll- 
ment demands and the property is ac-- 
quired. The bends now in the Boneyard 


to the north will be straightened to give 
added space necessary for a driveway 


{ 


over it connecting a south bank drive-- 
way along the new building to the area: 


between the ‘Transportation 
and the Mining laboratory. 
For information used in this article 
the author is indebted to Prof. Norman 
A. Parker, new head of the department, 
Profs. C. H. Casberg and K. J. Trigger 
of the departmental staff, and Mr. C. 
W. Bullard of the physical plant archi- 
tectural staff. The entire plan is inti- 
mately associated with proposed changes 
in the departmental curriculum and _ has 
been under advisement for about 10 
years. It can easily be concluded that 
these plans will make possible the proper 
instruction of students, administrative 


space now needed, and better provisions| 


for research and developmental studies. 
The new building promises to make a 
major contribution to both the standing 
and effectiveness of the college of en- 
gineering and the University as well. 
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Horizons of Chemistry 


constantly beckon... 


Dow is deeply interested in colleges and technical schools and maintains 
close ties with them. The very nature of our business makes this a logical 


course for us to pursue. 


We are producers of chemicals essential to industry and agriculture. We 
are developers of plastic materials. We are the pioneer producers of mag- 
nesium, recovering this lightest of all structural metals from ocean water. 
We are developers of magnesium alloys and methods for their fabrication. 


To carry on this work, research is a necessity and a considerable portion 
of our efforts and resources are devoted to it as an undeviating policy. 


All these activities require trained men—scientists and technicians— 
chemists and chemical engineers—metallurgists, biologists, physicists, 
entomologists. Dow employs such men in large numbers—keeps an eye on 
them as they emerge from their academic training—gives many of them 
special schooling at the Dow plants, according to the jobs they are slated 
to do. 

In peace as well as in war, chemistry is an essential occupation because it 
deals with materials essential to industry and to the health of the nation. 


It is a developing business with horizons that constantly beckon—a 


profession to intrigue any ambitious young man with an eye to the future. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York ¢ Boston e Philadelphia * Washington ¢ Cleveland «+ Detroit 
Chicago ¢ St.Louis @ Houston e¢ SanFrancisco * Los Angeles = Seattle 


A.NUARY, 1947 


Typical of its laboratory activities, Dow 
recently developed this direct-reading 
spectrometer that electronically measures 
concentration of elements in alloys—auto- 
matically records analyses in 40 seconds. 


CHEMICALS INDISPENSABLE 
TO INDUSTRY AND AGRICULTURE 
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ELECTRIC SHOCK 


mals and in man. Hooker, Kouwen- 
hoven and Langworthy in their tests on 
dogs found that a countershock of great- 
er magnitude than the fibrillating shock 
would often serve to stop fibrillation. 
They suggest that while small currents 
serve to inhibit only a part of the heart 
resulting in fibrillation, larger currents 
have the effect of causing complete in- 
hibition of the cardiac cycle and upon 
removal of the current, normal beating 
is gradually resumed. This conclusion 
is somewhat justified by a study of Fig. 
1 as determined by King. In his experi- 
ments with sheep, King observed a large 
percentage of fibrillations at a certain 
critical current —6 amp. According to 
this analysis, currents less than a critical 
value divided too small a current to the 
heart to cause fibrillation while larger 
currents more often caused complete 
cardiac inhibition and not fibrillation. 
Countershock was found helpful only if 
fibrillation had‘ continued for less than 
two minutes. Cardiac massage employed 
after two minutes was then of benefit. 
It is by this means that the human heart 
has been assisted in recovery from fibril- 
lation. In the event that countershock 
proved futile, carotid vein injection of 
adrenalin in salt solution was found to 
be more effective than cardiac message. 
None of these treatments have been 
found sufficiently reliable to be of gen- 
eral service and first aid to victims can 
be of material aid to life in only a 
small number of cases. 

Affliction of the central nervous sys- 
tem is infrequent as most of the length 
of the system is protected by the spinal 
column and the skull. Recovery of nerv- 
ous tissue from any injury is slow and 
incomplete so that disorders of the cen- 
tral nervous system are very serious, and 
from shock often fatal. Lightning pro- 
vides the major portion of injuries to 
the central nervous system from electric 
causes. 

The effects of alternating and direct 
currents at any voltage are different. 
Langworthy and Kouwenhoven found 
in their tests with rats that direct cur- 
rent tends to be dangerous as a result 
of electrolytic changes while a. c. causes 
severe hemorrhage though no electroly- 
sis. The rat was chosen in this case for 
study of the central nervous system be- 
cause its heart recovers spontaneously 
from ventricular fibrillation. 

The effect of a.c. on the central 
nervous system in the rat is generally 
to cause minute punctures in the wall 
of the spinal cord and arteries. The 
resulting hemorrhages of the spinal col- 
umn were generally accompanied by 
partial or complete paralysis of the vol- 
untary musculature below the point of 
hemorrhage. Paralysis was not, however, 
a result of the hemorrhage but of actual 
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damage of the nerve cells at that point. 


Direct current effects, as has been 
stated, have been observed to be dan- 
gerous due to electrolytic changes. These 
were largely the collection of large vol- 
umes of gas in the gray matter i the 
cerebral cortex and to a lesser extent 
throughout the central nervous system. 
Extremely high temperatures are pro- 
duced in the human brain upon lengthy 
exposure. Following prison electrocu- 
tion, brain temperatures as high as 145° 
F. have been recorded. Physical symp- 
toms of damage to the nervous system 
include incontinence (inability to re- 
strain excretion), priapism (permanent 
erection) and asphyxia. These smyptoms 
were observed in the rat. 


Tests by Kouwenhoven and Lang-s 


worthy included shock from power sup- 
plies of large and small regulation. But 
despite regulation, shocks at the same 
open circuit voltage were seen to result 
in substantially the same percentage of 
hemorrhages from a. c. 


On the blood, the effect of a. c. is said 
to be a hastening and d.c. a delay in 
the time necessary for coagulation. 


Safe Currents Determined 


Recently, work has been done by 
Dalziel toward determination of safe 
currents for the human body. He has 
found that there is no injury to the 
body between the time of contact and 
the time the subject is able to break 
the circuit by releasing his grasp of an 
electrode in‘his hand. The other elec- 
trode was held in the other hand, by 
the foot or fastened on the upper arm. 
By finding the maximum current which 
the average human subject can break 
by use of the muscles affected, he has 
plotted a number of interesting curves 
relating these currents to wave form and 
frequency of the applied voltage. Fig. 2 
shows the effect of frequency on these 
“let-go” currents, as he calls them. It 
is of value to note that the maximum 
danger is indicated to be around power 
frequencies, let-go currents being of 
higher value on either side of this band. 

In tests on the effect of wave form 
on let-go current, Dalziel used many 
wave shapes. It was found that for any 
wave form, if the reference of the a.c 
wave was taken at the d.c. component 
and the peak of the a.c. measured i 
the direction of the maximum total cur- 
rent, the mean let-go currents as fune- 
tions of their components fell essentially 
on the same curve. If this relation is 
found by other tests to be generally true, 
the relative danger of a given wave can 
be calculated from measurements by 
average and peak reading voltmeters. 
In tests with voltages containing large 
d.c. component, it was found that a 
change in the polarity of the hand elec- 
trode from positive to negative resulted 


in a 121% per cent reduction in averag 
let-go current. 
In conclusion, the bodily cficam 
electric shock as a function of voltag 
are different for a.c. and d.c. of 
given duration. Alternating current 
ways presents the possibility of ventri 
lar fibrillation, though at high val 
of current the risk seems to be 
Hemorrhage and visual or other h 
lucinations may be complications of el 
tric shock. The chief danger from d. 
though somewhat from fibrillation, | 
pears to be injury by electrolysis, — 
though at low voltages this was ney 
observed in the rat. Except for fib 
tion, the injury from shock is 
proportional to the duration of the 
tact. Once started, fibrillation of 
ventricles is usually not accompanied 
other damage, but is fatal in itself. 
liklihood of fibrillation from shock 
creases greatly as the duration 0} 
shock is increased. 


The work of Dalziel appears signifi- 
cant in view of the apparently s 
error. Determination of “‘safe’’ curre 
for the human body would be of va 
in setting limits of voltages wh 
should be accessible to accidental 
man contact. 
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And then there was the young boy 
who shot both his parents and ‘killa 
them and then pleaded leniency on the 
grounds that he was an orphan. 
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must be intwitive 


Wisdom 


reason combined with scientific knowledge” 
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Why some things get better all the time 


HE TEMPTING FOODS spread before the family of to- 


1y are more nourishing and purer than ever before. 


All the way from farm to table, modern means of 
od preservation protect foods against damaging molds, 


icteria, insects—against loss of nutrients. 


Chemical refrigerants preserve meat... nitrogen gas 
safeguards the purity of canned foods 
... ethylene oxide and “dry ice” pro- 
tect wheat before it is milled... stain- 


less steel tanks prevent contamination 


of foods and beverages... and plastics 
1e many food containers. 

Food preservation has become an industrial science 
and well illustrates the fact that when man has 


tter materials he can do better things. 


Producing better materials for the use of industry and 
the benefit of mankind is the work of UNION CARBIDE. 

Basic knowledge and persistent research are required, 
particularly in the fields of science and engineering. 
Working with extremes of heat and cold, and with 
vacuums and great pressures, Units of UCC now sepa- 
rate or combine nearly one-half of the many elements 


of the earth. 


NION CARBIDE 


AND CARBON CORPORATION 


30 East 42nd Street New York 17, N. Y. 
Products of Divisions and Units include— 
PLASTICS 


ALLOYS AND METALS ° CHEMICALS ° 
ELECTRODES, CARBONS, AND BATTERIES 
INDUSTRIAL GASES AND CARBIDE 


SYNTHETIC RUBBER... 


The “S. 4” rubber requires less heat 
softening than other German synthetic 
rubbers since chemicals generally used in 
the American rubber manufacturing 
methods are employed. The approach is 
different. The resultant product is 
harder and tougher than the American 
rubber yet comparatively simple to pro- 
cess. 

Plants visited by the team of Prof. 
Marvel, Ens. Edward R. Wiedleing, Jr., 
Naval research laboratory; Albert M. 
Clifford, Goodyear company; John N. 
Street, Firestone Tire Co.; Harlan L. 
Trumbull, Goodrich Rubber Co., and 
George R. Vila, U. S. Rubber company, 
were throughout the whole Germany. 
They visited the factories of the I. G. 
Farben industry and interviewed chem- 
ists at Ludwigshafen, Leverkusen, Huls, 
and Nordhaven. 

Prof. Marvel said that wartime syn- 
thetic rubber research in Germany cen- 
tered on problems different from those 
in America. German chemists centered 
their research on ply separation, new 
ways of making layers of rubber in a 
tire stick together, whereas American re- 
search experts concentrated on_ heat 
build-up in tires. The Germans, Prof. 
Marvel said, did not use chemicals to 
soften rubbers during processing but 


used heat. Americans used chemicals to 
make the product softer and easier to 
work with. Amazingly enough, the tech- 
niques of laboratory testing differed little 
in Germany from those used here. 


Of greatest interest to Americans. is 
the fact that the research produced a tire 
which could last 50,000 miles of high 
speed driving, but it is emphasized that 
the heat generated at speeds of 75 miles 
an hour on hot pavement causes rapid 
deterioration of the rubber. The new 
product, though, showed an added re- 
sistance to heat deterioration. Prof. 
Marvel said that he believed that in a 
short time synthetic rubber will be well 
superior to the natural rubber product 
so that American industry will find its 
supply of rubber at home rather than 
abroad where war will again cut off for- 
eign rubber sources. 

Shortly after the laboratory was estab- 
lished in December, 1942, it was af- 
firmed that the first purpose would be 
to improve the existing formulae for 
synthetic rubber and to make a thorough 
review of all known processes of prepa- 
ration. Plant operation would be im- 
proved by this review of rubber chem- 
istry and the facts on quality of ingredi- 
ents and control of processes made 
known to American industry. Second 
year research centered its attention on 


means of producing straight, chain-lik 
molecules making up good rubber. Ng 
until the third year did chemists empha 
size development and study of new kind 
of rubber. 


The result of the study of impuritie 
was that new standards of purity of ray 
materials were established and plant op 
eration was improved and new an 
better rubber produced. : 


University Revises Technique 


University of Illinois chemists recom 
mended that soaps used in rubber many 
facture be revised. Study showed tha 
variations in the quality of rubber re 
sulted from the variation in the qualit: 
of soap used in its manufacture. Onl 
high grade soaps from edible oils wer 
used. The University’s recommendation 
were followed by the other universit 
laboratories involved in the researcl 
work. The use of certain oils in soay 
making led to a uniform rubber produc 
and to the use of less costly and mor 
easily obtainable oils, such as fish oils is 
the manufacture of rubber. 

Another problem confronting the sci 
entists was the “modifier” which make 
synthetic rubber workable in tire makin: 
operations. Before University chemist 
studied the chemical, no one was certail 
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The Lufkin “Anchor” 

Chrome Clad Steel Tape 
is the best for student as. 

well as professional use. The 
chrome plated steel line is ex- 


tra durable—stands up under 
rough usage. Coated with 
smooth, rust-resistant chrome, it 
will not crack, chip, or peel. 
Accurate, jet black mark- 
ings are easy to read, 
they‘re recessed so they 

can't wear out. 
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Heatine A PIECE OF METAL 

BY OPEN FLAME, BLOW-TORCH 
OR FURNACE IS RELATIVELY SLOW— 
APT TO LEAVE SCALE...ITS HARD TO 
HEAT ONE SPECIFIC AREA WITHOUT HEATING THE WHOLE PIECE, 


ie 


Pei aien MEN REALIZED HEAT-TREATING OPERATIONS 
SUCH AS FORGING, PRECISION BRAZING AND SURFACE 
HARDENING COULD BE STEPPED WAY UP IF A FASTER 
METHOD OF HEATING COULD BE FOUND... ONE WHICH 
WOULD CONCENTRATE THE HEAT AT PRE-SELECTED AREAS/ 


“Y HEAT BY INDUCTION seEmeD 
LIKE THE ANSWER. SCIENCE HAD ALREADY 
DISCOVERED THAT METALS HEAT RAPIDLY 
WHEN INTRODUCED INTO A HIGH FREQUENCY, 
HIGH DENSITY MAGNETIC FIELD! 


Sapa AW BN 


Vf] NEW ELECTRONIC HEATER vesiGnto By 
VAs ALLIS-CHALMERS SCIENTISTS— 


C) 
VA = 


Y kX 
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0 iy Z _—__ AMAZING PRODUCTION TOOL RECTIFIES ORDINARY 60- 
bY eG —— CYCLE CURRENT THEN STEPS IT UP TO 450,000 CYCLES. 
Clee 


A MAGNETIC FIELD OF HIGH DENSITY IS SET UP IN WORK 
COIL AND WHEN METAL IS INTRODUCED INTO THIS FIELD, 
PASSAGE OF CURRENT CAUSES POWER LOSSES WHICH PRO- 
DUCE HEAT WITHIN THE METAL WITH INCREDIBLE SWIFTNESS. 
BiG BENEFITS: COMPLETE, SELECTIVE CONTROL 


L\ PLACE METAL IN WORK COIL... 


ll 
PUSH BUTTON /, 
\ 


CG METAL IS HOT IN SPLIT SECONDS 


OF HEAT PENETRATION... EXACT UNIFORMITY... 
GREATLY INCREASED PRODUCTION! 


——————— 


ALLIS-CHALMERS MANUFACTURING CO, (2 =] \jmmmmmy MILWAUKEE 1, Wis. 


ELECTRONIC HEATER 1S ONE MORE EXAMPLE OF HOW 
ALLIS-CHALMERS RESEARCH AND EXPERIENCE GOTO WORK 
FINDING BETTER, FASTER, MORE EFFICIENT WAYS OF HANDLING 
PRODUCTION PROBLEMS —ANOTHER GOOD REASON WHY A-C EQUIP- 
MENT [S IN DEMAND IN EVERY MAJOR INDUSTRY... 


ALLIS © CHALMERS 


ONE OF THE 8G 3 IN ELECTRIC POWER EQU/PMENT 
BIGGEST OF ALL /N RANGE OF INOUSTRIAL FPRODUCTS 
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SYNTHETIC RUBBER... 


as to how the chemical functioned. Now 
the reactions are clear. 


At the present time synthetic rubber 
is made in large batches but no contin- 
uous method for the manufacture of 
rubber has been developed. Research 
experts are close on the heels of the 
solution of this problem, through the 
study of catalysts and activators which 
are now being examined. Solution of 
this problem will increase every rubber 
plant’s capacity and lead to faster pro- 
duction of tires. 

Dehydrogenated rosin soap, an ingre- 
dient of synthetic, is a current problem; 
it produces a superior soap but the use 
of it slows production. Studies are be- 
ing made on this problem. 

New facts on the shape, size, and com- 
position of rubber molecules were uncoy- 
ered in the research. Natural rubber 
has an even composition consisting of 
long, undivided chain-like molecules, but 
synthetic rubber reveals a mixture of the 
undivided molecule chains and the short, 
uneven chains which chemists tell us 
branch out in links. Knowledge of the 
composition of rubber provides a_ basis 
for predicting the value of new types 
rubber. Most of the methods developed 
under the research workers headed by 
Prof. Laitinen were used to check and 


control rubber composition and are now 
standard in the synthetic rubber indus- 
tries. 

Standardizing of methods for deter- 
mining the quantity of anti-oxidants 
which must be mixed into rubber to pre- 
vent cracking and ageing on exposure to 
air were developed here. Storing of 
tires for long periods of time causes de- 
terioration of the rubber, which can be 
prevented to some degree, University 
chemists showed. - 

Two of the University of Illinois 
alumni who had leading roles in syn- 
thetic rubber development are: Edwin 
R. Gillilland, 1930 chemistry graduate 
who was assistant rubber director under 
Bradley Dewey and in charge of all 
technical work. He piloted the wartime 
rubber program under the Rubber direc- 
tor’s office. A. E. Boss, who received his 
Ph.D. in chemistry from the University 
in 1927, was manager of development 
section of the Office of Rubber Reserve 
and through whom all development work 
passed after the Officer of Rubber direc- 
tor was discontinued. 


HIGHER TURBINE EFFICIENCY 
The modern steam turbine in World 
War II developed six times the total of 
electric power with only twice the 
amount of coal consumed as in World 


War I. 


University Represented 
at A. S.C. E. Meeting 


Three University of Illinois research 
professors presented papers on “High. 
way Bridge Research Design,” before 
the country’s oldest national engineering 
organization, the American Society ef 
Civil Engineers, at the 94th annual 
meeting which was held in Hotel Com. 
modore, New York, January 15-18. 

They were F. E. Richart, Professor 
of Engineering Materials; N. M. New- 
mark, Professor of Civil Engineering, 
and C. P. Siess, Associate Professor of 
Theoretical and Applied Mechanics, 
Their presentations constituted the en- 
tire session of the society’s structural di- 
vision. 

Professor Wilber M. Wilson, Uni- 
versity of Illinois civil engineering de- 
partment, a Director of the American 
Society of Civil Engineers, was at this 
meeting. He also attended the board of 
directors meetings, which preceded the 
meeting proper. 


FILAMENT WIRE POWERFUL 
A three-inch length of the finer-than- 
hair filament wire used in electric lamps 
is strong enough to hold 200,000 times 
its own weight. 
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Coes engineering student will be interested in this Okonite 
research publication* giving data in connection with carrying 
greater emergency loads on power cables. Write for your copy 
of Bulletin OK-1017. The Okonite Company, Passaic, N. I}. 
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for 35 years. 


So writes one of our cus- ® 
tomers in December, 1860, Liv- 
ing south of the Mason-Dixon 
Line, he complained of : 
“Harrisburg bills’ that ‘We 
cannot do anything with that 
money here." © 
This was seven years after 3: 
George Frick had established Re 
built his steam engine business * 
Ford (1853). The Company which 3 
still bears his name has since “: 
lived through four wars and 
nationwide financial 4% 


> 


27”) x» 4g" Re- ) 


| many 
| crises. 


Machine 


gan making the refrigerating 

| machinery which is now the * 
standard of excellence through- 
out the world. Many of the % 
Frick compressors built forty 
or fifty years ago are still in # 
daily operation. One of them 4% 
has been on the job nearly { 
60 years. 
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*By R. J. Wiseman, chief engineer of The Okonite Co., 
presented before a joint meeting of the Missouri Valley 
Electrical Association and Southwest District A.1.E.E, 


OKONITES 
INSULATED WIRES AND CABLES 


Large 


4-Cylinder 


Frick 


Compressors of today with 


2 


Pe) 


00-h.p, Motors 


That's the kind of reliability 2: 
only FRICK equipment gives. 


Write for literature, 


The Frick Graduate Training 


Course in Refrigeration and Air i 
30th & 
year, is approved under the G.I. ts 


Pa. 


a ERG 


Conditioning, now in its 


Bill of Rights, 


Frick Co.,Waynesboro 
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How are we going 
to make it? ... 


\ pilot plant has yielded its result—an 
mproved gasoline, a better motor oil, 
naybe a synthetic oil, maybe one of 
he new chemicals. 

Now come the big questions. How 
ire we going to make it—commercially? 
Nhat equipment will we need? What’s 
he best way to design the equipment? 
Jut of what materials shall it be made? 

This is one type of fascinating prob- 
em that will be tackled and solved in 
hese engineering buildings which are 
o be constructed in our new technical 
nd administrative center at Ham- 
nond, Indiana, near Chicago. Mag- 
ificently equipped, these buildings will 
rovide our engineers every facility for 


aking their essential part m turning their explorations will lead are: 
est tube dreams into useful realities. 

Here will be grouped engineers fol- Research in engineering materials, especially in metallurgy; physical 
ywing many congenial pursuits; those testing of construction materials; theoretical mechanics; applied me- 


chanics, especially as it relates to the underlying principles of engi- 
neering and the research tools needed by other divisions, and also the 
industrial aspects and possibilities of nuclear energy; electronic de- 
velopments; exploratory engineering and estimating associated with 


yho design our manufacturing equip- 
1ent, those responsible for our main- 
enance, inspection and field engineer- 


1g, and our cost engineering. the development of new processes and products. 

Here, too, a task force of research 
ngineers will work in modern labora- These new engineering facilities will hum with such activities 
yries. Some of the channels into which and others vitally important. 


STANDARD OIL COMPANY (INDIANA) 
910 South Michigan Avenue 
Chicago 5, Illinois 
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New Channel at Navy's Test Basin 


A miniature ocean in which ships’ gear 
remains stationary while water is forced 
past it, is helping the U. S. Navy un- 
cover new secrets of design to improve 
performance of its fighting ships. Called 
a circulating water channel, the latest 
test unit of the David W. Taylor Model 
Basin, Washington, D. C., sends 750,- 
000 gallons of water coursing through 
an upright circular aqueduct and drives 
it against ships’ gear or scaled ship mod- 
els in a reverse simulation of real equip- 
ment plowing its way through the ocean. 

Two huge motors furnish the power 
to circulate 2,800 tons of water in the 
channel at speeds as high as 12 miles 
per hour. . Surface water is kept flat to 
permit visibility of under-currents, and 
naval engineers can watch turbulence 
from beneath or from either side through 
plate glass. Through the glass, the 
water's push against objects can be pho- 
tographed, either with still camera or a 
movie camera. 

“Many observations have been made 
in the past, by various methods, of the 
direction of flow of water along the sur- 
face of a ship’s model,” declared Capt. 
Harold E. Saunders, U. S. N., technical 
director of the Taylor Model Basin. 


“But research in the flow in and around 
the boundary layer, away from the sur- 
face of models, has by no means kept 
pace with the need for more precise 
knowledge as to the behavior of water at 
varying distances below the surface. 

“With faith in the outcome, and on 
the basis of an entirely fresh and un- 
prejudiced start, we at the Taylor Mod- 
el Basin believed that previous difficulties 
with circulating water channels could be 
eliminated. This we set out to do. 
Tests at the now-completed channel have 
borne out our contentions, and much 
more helpful research can be carried 
out.” 

The circulating water channel re- 
sembles a rectangular shaped letter “O”’ 
in the upright position. ‘The upper hori- 
zontal element is open at the top to pro- 
vide the test channel while the two 
vertical elements and the lower horizon- 
tal member are completely enclosed to 
make possible circulation of water. In 
operation water is forced down one ver- 
tical element of the “O,” across the bot- 
tom horizontal member, up the other 
vertical element and then through the 
test channel. 

To turn the water smoothly at cor- 


ners, vanes have been inserted to guid 
it in an arc rather than letting it mak 
a right angle turn which would disturt 
and slacken its rate of flow. As the wate 
arrives at the test channel its surface j 
smoothed out. Flowing swiftly, but 
smoothly, the water then passes the shi 
gear tied in the channel while engineers 
observing through the windows, can 
study the action of the water as it flows 
past the object being tested and _pho- 
tographers can record the action for 
future study. 


Moving the 2,800 tons of water in the 
circuitous route at the rate of 12-mile 
per-hour speed requires two 1,000 horse- 
power motors, the shafts of which are 
directly connected with huge impeller 
pumps. For short periods each motor 
can develop as much as 1750 hp. The 
giant blades of the pumps, situated in 
one of the vertical shafts of the water 
tunnel, force water in a_ continuous, 
steady flow around the 383 feet of ahs 
oval. | 

To get different rates of speed of the 
water in the test channel, the huge im+ 
peller pumps were fitted with variable- 
pitch blades. Hollow shafts were built 
into the motors and inside those shafts; 
hydraulic equipment to operate the vari- 
able-pitch impellers was placed. In this 
manner the inertia of the great mass of 


(Continued on Page 30) 
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271 NINTH STREEY, 
BROOKLYN 15, WN. Y. 


Attention 
ENGINEERS? 


WRITE FOR 
NE’s 


ELECTRICAL 
DATA 
HANDBOOK 


Here’s a 350-page, 8’ x 10 handbook that is invaluable to 
electrical engineers. It's an illustrated, products and parts 
catalog. Has handy reference tables, wire and cable termin- 
ology, formulas, specifications, electrical symbols for arch- | 
itectural planning, as well as wiring systems for industrial, | 
commercial, and domestic requirements. Write for your copy. | 


National Electrie 


PR oovucTsS 
Box 897— Pittsburgh 30, Pa. 


SVRPOCRATION | 


THE TECHNOGRAPH 


A Challenge to Research Men 
and Engineers 


The use of techniques involving pres- 
sures up to and above 1,000 atmospheres 
(15,000 Ibs. per sq. in.) has had a tre- 
mendous influence on chemical manu- 
facture in the past twenty-five years. 


The availability of unlimited quanti- 
ties of nitrates via ammonia from nitro- 
gen of the air by high pressure synthesis 
has greatly affected chemical economics 
as well as agriculture. 


The plastics industry, too, has bene- 
fited greatly by the reduction in price 
of urea from about 80¢ lb. to less than 
4¢, and methanol (to give formalde- 
hyde) from $1.25 gal. to less than 25¢. 


High pressure syntheses have also par- 
ticipated in a major way in the devel- 
opment of entirely new products such 
as nylon and polythene. In fact, starting 
from coal, air and water, Du Pont now 
makes over 120 widely used products. 

In addition to improving the existing 
processes of manufacturing ammonia, 
methanol, higher alcohols, urea and 
other important chemicals, Du Pont 
organic and physical chemists, chemi- 
cal, mechanical and metallurgical engi- 
neers have discovered and developed 
high pressure syntheses for the follow- 
ing: ethylene glycol; hexamethylenc 
diamine; acetic, propionic and hydroxy- 
acetic acids; methyl formate; Ce-, C,o- 
and C,,- alcohols; and numerous others. 


Advantages and Problems 


The use of high pressures offers numer- 
ous advantages familiar to technical 
students, such as: (1) forcing an equi- 
librium in the direction of a volume de- 
crease, (2) overcoming the reversing 
effect of high temperatures in exother- 
mic reactions, (3) increasing reaction 
and through-put rates and (4) provid- 
ing, in some cases, a liquid phase which 
might not otherwise be present. 

The synthesis of urea from carbon 
dioxide and ammonia is a good illus- 
tration of some of these principles: 


CO, + 2NH, Pee CO(NH2)2 + H,0 


With three moles of reactants and only 
two of resultants, increase of pressure 
gives an expected increase in conversion. 


“ 


A Battery of Hyper Compressors Used to Bring Gases up to 700-900 


Atmospheres Pressure in the Ammonia and Methanol Syntheses. 


At the same time, the gaseous reactants 
are forced into the liquid phase to give 
higher concentrations and again better 
conversion. The reaction rate and there- 
fore the rate of passage through the re- 
action chamber are both increased by 
increasing the temperature under high 
pressure conditions. There are other 
equilibrium considerations that affect 
the industrial production of urea, but 
they are too lengthy to discuss here. 


Along with its advantages, the use of 
hich pressure gives rise to problems that 
often severely tax the abilities of engi- 
neers and chemists. For example, (1) 
difficulties of design of packing glands, 
valves, connecting rods, closures, etc., 
increase rapidly with increased pres- 
sure, (2) extraordinary corrosion prob- 
lems arise in which even stainless steels 
are attacked and cannot be used, (3) 
ordinary steels are permeable to hydro- 
gen at higher pressures and tempera- 
tures. These are but a few illustrations 
of the challenge that high pressure 
studies present to the technical man 
and particularly to the metallurgical 
and mechanical engineer. 

High pressure synthesis has now be- 
come a separate field of industrial chem- 
istry with an apparently limitless future. 


More facts about Du Pont—Listen to “Cavalcade of America,” Mondays, 8 P.M. EST, on NBC 
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Questions College Men ask 
about working with Du Pont 


What kind of a technical 
organization does Du Pont have? 


There are ten manufacturing depart- 
ments in Du Pont, each operating as a 


separate organization and each with its 
own research and engineering staff. In 
addition, there is a central chemical de- 
partment and a central engineering de- 
partment. Consequently there is a wide 
variety of research and engineering work 


available to chemists, engineers and 
other technical specialists. For further 
information write for the new booklet 
“The Du Pont Company and the Col- 
lege Graduate,’’ 2521 Nemours Bldg., 
Wilmington, Delaware. 


UPON 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
»»+ THROUGH CHEMISTRY 


E. Il, DU PONT DE NEMOURS & CO. (INC.) 
WILMINGTON 98, DELAWARE 
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PROBLEM: You are designing a valve grinding machine. You have to 
provide a drive for the chuck that holds the valve stem. This chuck 
must be adjustable in three different directions. Your problem now is to 
devise a method of driving the chuck which permits these adjustments. 


How would you do it? 


THE SIMPLE ANSWER: 
Use an S.S.White power 
drive flexible shaft to 
transmit power to the 
chuck. The shaft provides 
@ positive, dependable 
drive that permits free 
movement of the chuck in 
any direction. 


% *% 


This is just one of hundreds 
of remote control and 


power drive problems to 
which S.S.White flexible 


WRITE FOR BULLETIN 4501 


It gives essential facts and engineering data 
about flexible shafts and their application. A 
copy is yours free for the asking. Write today. 


SS.WHITE yous TRIAL. oyasion 


ONE 
OF AD 
SERIES 


This is how one large manufacturer did it. 


shafts provide a simple answer. That’s why 
every engineer should be familiar with 
the wide range and scope of these useful 
“Metal Muscles’”* for mechanical bodies. 


*Trade Mork 


DEPT. C, 10 EAST 40th ST., NEW YORK 16, N. Via 


FLEXIGLE SHAFTS + FLEXIBLE SHAFT TOOLS + AIRCRAFT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA RUBBERS 
RAOLDED REMSTORS + PLASTIC SPECIALTIES + CONTRACT PLASTICS MOLDING 


One of Americas AMAA Industrial Enterprises 


FOREIGN STUDENTS... 


recommendation of faculty members, h 
enrolled in mechanical engineering at 
the University of Illinois in June, 1945, 

Farough says there is a good future in 
the growing industries of Iran. At pres- 
ent there is a growing demand for small] 
machinery, farm implements and house- 
hold goods. After he receives his degree} 
in 1948, Farough wants to work in 
some American factory to gain practical} 
experience. Then he will return to Iran) 
and apply all that he has learned inj 
America to manufacturing machine) 
parts. 

After completing a year in mechani-1 
cal engineering at the Polytechnic soa 
of the University of Teheran, Javid de 
cided to come to the United States to} 
continue his studies. Upon his arriyalh 
in February, 1944, he enrolled in the| 
YMCA College of Chicago, where he} 
took some scientific courses. The follow-; 
ing July he entered the University of} 
Illinois. By passing proficiencies in most} 
of his elective courses, he succeeded in} 
getting his B.S. degree in February, ) 
1946. Javid is now doing postgraduate | 
work in theoretical and applied mechan-\ 
ics, heating and ventilation. He will re-: 
ceive his master’s degree in January and ¢ 
then he intends to work with the Inter- 
national General Electric Graduate | 
Engineer Training Group before re-: 
turning to Iran. 

Norbey had completed two years ot 
engineering at the Polytechnic School: 
at the University of Teheran before the 
fine reputation of the University of Ilh- 
nois civil engineering department lured 
him here in June, 1945. He will receive 
his bachelor’s degree next month. His 
special interest is in structural design 
and he intends to continue in this field 
doing graduate work. There are many 
opportunities for structural engineers in 
Iran’s growing industries and so Nor- 
bey should have no trouble in keeping 
himself busy after his return to Iran. 


NAVY TEST BASIN... 


water could first be attached with the 
impeller blades cutting through it like 
knives, the pitch of the blades being 
gradually increased to force the water 
along the channel at greater speeds. 

A motor generator set, housed near 
the big motors, has a separate armature 
for furnishing variable-voltage direct 
current to special devices being tested in 
the channel. 

No effort has been spared to keep the 
water in the channel clear so that pho- 
tographic records of tests may be com- 
plete. Large filters permit passing of all 
the channel water through sand once 
each 2 hours. Special air exhausters 
which carry off air bubbles that may 
form during the water’s surge are a part 
of the equipment. 
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World’s largest rotary furnace 


AT 


The Timken Roller Bearing Company plant E 


CANTON, OHIO 


droves adaptability of GAS 


in outstanding example of adaptability of Gas and Gas 
quipment in successfully solving any industrial heating 
roblem is seen in the world’s largest rotary furnace 
sed to heat alloy steel billets for piercing into seamless 
teel tubing at the Canton, Ohio plant of The Timken 
.oller Bearing Company. 

Here, equipment engineers were called upon to build 
furnace for heating round billets up to 10” in diameter 
nd 12’ in length, which would do the job more eco- 
omically than existing equipment. 

The result is this Gas giant with 2100 sq. ft. of hearth 
rea and a capacity of 80,000 lb. per hour, when heating 
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billets up to 2250°F. Speed of the hearth ranges from 2 
to 8 hours per revolution. Temperature control is fully 
automatic and a single operator can determine the tem- 
perature and location of each billet at any instant during 
the heating period. Since the start of operations, this 
Gas furnace has saved an average of 2% in scale loss 
alone. Maintenance costs are at a minimum and six 
men per turn were released for other plant duties. 

Manufacturers of Gas-fired industrial equipment, co- 
operating with Research Engineers of American Gas 
Association, have applied Gas, successfully, to thou- 
sands of anufacturing operations. The characteristics 
of Gas make it the ideal fuel for industrial heating and 
heat-treating. 


AMERICAN GAS ASSOCIATION 


420 Lexington Ave., New York 17, N.Y. 


FOR ALL 
INDUSTRIAL HEATING 
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Among the new fields of research that 
have developed during the war is that 
science called feminine analysis a la engi- 
neering. Though primarily for the prob- 
ing minds et al of engineers, it holds 


many opportunities for mathematical 
biophysicists, biochemists and perhaps 
psychologists. Investigation is divided 


into two branches, structural analysis 
and sociability analysis. The former 
deals with feminine structure as only 
an engineer can, meaning slide rules and 
formulas, of course; the latter deals 
with civil relations between the sexes. 


No one is certain as to who actually 
formulated the fundamental theories, 
but those now in research give indica- 
tions of promising results. Thus far, 
f.a.a.e. has been a_ highly theoretical 
subject, but A.S.F.E. (American Society 
of Feminine Engineers) is hoping to 
get beyond the experimental stage and 
into practical application. 


To give the reader an idea of some 
of the details of research results, we 
shall now discuss a theory or two. 

A pioneer investigator in_ sociability 
analysis, George Adams, a_ chemistry 
engineer late of the University of Kan- 
sas, made a primary contribution in the 
form of Addams’ Theory, better known 
as the coefficient of lipstick transfer. 
According to Adams, total lipstick trans- 
fer is proportional to the applied pres- 
sure and increases with the decreasing 
quality of lipstick. Thus: 


L = knp/q 
where L=total quantity of transferred 
lipstick 


k —a constant (units, y'know) 

n = number of osculations 

p = pressure (absolute, of 
course ) 

q = quality of lipstick 

offers a 


Howeve r, research 


new formula. 


L—(Kk,k, ?na,;d;PT;) E/qT 


recent 
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where L=—lipstick conductivity 


K=constant of gravitation, 
6.667 X< 10-8 

k.—kleenex number 

k.—constant of elasticity (lips) 

? = willingness factor 

n = number of osculations 


a;—total area of female lips 
coated with lipstick 


d, thickness of lipstick coating 
P sum of all partial pressures 


T,; = heat of fusion of the lip- 
stick 

q = quality of lipstick — scaled 
from 0 to 6 


E,/T = constant of molecular 
energy 


Get out your slide rule! 

The effects of a kiss on you, that is 
if you’re doing the kissing, can be 
summed up thus: 


Asctm 
———— el ay 
H . 


oe 


where E~effect (scaled from 0 — 
kissing Lena the Hyena 
to 25—man! what’s your 
heat of vaporization ?) 


A=total area of body contact 


degree of 
(standard 


s = your sensitivity 


tables will 


soon 
be available ) 

c = ratio of lung capacities 

t = change in your internal tem- 


perature (you first calculate 
her thermal conductivity ) 

m==taste and smell factor (lip- 
stick, perfume ) 


H,—distracting factors 
T=type of kiss (French, Eng- 
lish, etc. 0-4) 


h = hystersis constant (not hyg 
teria! —is all your heme 
globin magnetized to youp 
head ?) 


To end this discussion, 
Adam’s competition number. 


What are your chances with the r 
of the wolf pack on the same sce 
Adams theorized that if n of you ar 
chasing the girl, you have one out o 
chances of getting her. However, he alsil 
calculated that the true competiti 
number is modified by existing cor 
tions. ( 


N=Bc/nC 


where N competition number 
n = total number of competitor: 
B—your BMOC rating, fron 
0 to 2 
c= value of your car 
C—average value of competi 
tors’ cars 
Now if you don’t have a jalopy, 4 
formula is thus: 


N=B/10n 


Next time feminine analysis is anal 
lyzed, we'll present some example o 
structural analysis. Meantime, see if you 
can answer A.S.F.E.’s ad. 

WANTED: 


Woman with spacious facilities te 
take part in growing enterprise. 


The professor (very absent minded 
applied to enlist in Uncle Sam’s army: 
The sergeant behind the recruiting desk 
looked up and scowled. ‘From you 
record I suppose you want a commis 
sion!” 

“Oh, no,”’ countered the prof. ‘Wit! 
my eyes I’m a very poor shot so just pu 
me on a straight salary.” 
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